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PREFACE

This document contains the proceedings from the Defense Modeling and Simulation Office
(DMSO) Information/Data Base Technology Working Group (/DBTWG) meeting and related
Task Force meetings held at the Institute for Defense Analysis (IDA) during the week of July
11-15, 1994. (Note that the name of the /DBTWG has been changed from the previous name
I/DB Task Group (/DBTG)).

The work described here was performed for the Defense Modeling and Simulation Office as part
of its initiative to strengthen the use of simulation and modeling throughout DoD. RAND’s
participation in this effort was performed for the Director, Defense Modeling and Simulation
Office within the Applied Science and Technology Program of RAND’s National Defense
Research Institute (NDRI), a federally funded research and development center sponsored by the
Office of the Secretary of Defense and the Joint Staff.

This work should be of interest to those working in the areas of interoperability of information
systems, information resource management (IRM), data dictionary systems, resource directories,
data modeling and use of IDEF tools, complex data, data verification, validation, and
certification (VV&C), data quality, and assessment of data management technology.
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SUMMARY

This document contains the proceedings from the Defense Modeling and Simulation Office
(DMSO) Information/Data Base Technology Working Group (/DBTWG) meeting and related
Task Force meetings held at the Institute for Defense Analysis (IDA) during the week of July
11-15, 1994. (Note that the name of the Y/DBTWG has been changed from the previous name
I/DB Task Group (/DBTG))

The DMSO I/DBTWG was formed in January 1992 from the Information Technology and Data
Base Technology working groups who met from August 1991 through December 1991 to
perform technology assessments in support of the DMSO Master Plan. The original TWGs were
mainly composed of representatives from federally funded research and development centers
(FFRDCs). Two documents describing earlier /DBTWG activities are: (1) “Defense Modeling
and Simulation Office Information/Data Base (I/DB) Task Group Meetings Held February 14—
18, 1994, and Notes from the Previous Two I/DB Meetings,” RAND CF-114-DMSO, 1994, and
(2) “Database Technology Activities and Assessment for Defense Modeling and Simulation
Office (DMSO) (August 1991—November 1992),” RAND MR-130-ACQ, 1994.

Because data is critical to Modeling and Simulation, the main and continuing purpose of the
I/DBTWG is to provide the M&S community, at low cost and with efficiency, timely, verified
and valid data to promote reuse and sharing of data, interoperability of models and simulations,
and improved credibility of modeling and simulation results.

The DoD Corporate Information Management (CIM) initiative continues to address many of the
data related needs of the M&S community but not all. It is important for the M&S community to
be aware of the data needs not being met by CIM and unlikely to be met by commercial or other
DoD means. These data needs should be brought to the attention of the Defense Data
Administration Program Management Office (DAPMO) and if DoD attention to them is not
timely or inappropriate, then they should be addressed by the M&S community. It is critical that
the /DBTWG continue to monitor DoD CIM activities and help DMSO develop compatible
M&S guidelines and procedures whenever possible.

The /DBTWG is currently co-chaired by Dr. Chien Huo from the DISA/JIEO Center for
Standards who is working with the DMSO to carry out their data administration and standards
program, and by Ms. Iris Kameny from RAND who led the first Data Base Technology Working
Group and has been supporting DMSO since 1991 in their data related activities. Dr. Huo and
Ms. Kameny are working with CDR Gary Misch (DMSO) and with LTC (P) Jerry Wiedewitsch,
the Deputy Director of DMSO.

The YDBTWG has grown from around a dozen members at its inception to over 100 members
today. It consists of people from the Services, Joint Staff, DoD agencies, Intelligence
Community, ARPA, NIST, NASA, OSD, FFRDCs, and contractors working on government
M&S programs. The /DBTWG currently meets twice a year with the next meeting scheduled
for February 6-10, 1995 at the Institute for Defense Analysis in Alexandria, Virginia. The
I/DBTWG has created three Task Forces which have Subgroups each of which has co-chairs who
are predominantly from the Services and the Joint Staff. The /DBTWG Task Forces and their
Subgroups meet more frequently as needed.

Because of its size, the /DBTWG has become more of an information exchange forum for the
data suppliers to the M&S community than an action body. Members make requests for
information mainly about data standards, repositories, directories, data quality, complex data, etc.
and the meeting agenda is developed according to the expressed needs. In addition, Y/DBTWG
members and others are invited to brief about their M&S projects, database environments and
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centers to support M&S, and non-M&S oriented databases and systems used by the M&S
community. This exchange has been very helpful in getting different organizations to know each
other and work together toward exchanging and reusing databases rather than developing
redundant databases.

Accomplishments of the I/DB include:

— Developing the M&S Information System at DTIC and the /DBTWG portion on an

internet gopher server at RAND.

— Development of initial data models and standards for a Database Directory and a Model

and Simulation Directory (each can be used as a “standard” core by different
organizations enabling sharing of directory information across the M&S community).

Carrying out an initial pilot study of modeling complex derived data using the Army
TRAC weapon performance data (e.g., probability hit, kill) and sharing the lessons
learned with the community.

Development of a methodology to build subject area information data models through
reverse engineering, and training organizations in carrying out these activities utilizing
IDEF modeling techniques (the Joint Data Base Elements project).

Supporting DMSO in becoming the delegated Functional Data Administrator (FDAdJ) for
the M&S functional area.

Currently developing a Data Administration Strategic Plan (DASP).

Being instrumental in getting CIM to address complex data and derived data in their new
Defense Integrated Repository System data model.

Defined complex data as “data which is difficult or awkward to model using commonly
existing techniques (i.e., IDEF1X and other kinds of Entity-Relationship modeling) and
defined non-exhaustive categories of data meeting the definition of being “complex” as:
inheritance, composition, derivations, mappings, and artifacts of legacy systems.

— Defined data verification, validation, and certification for data producers and users .

To expedite work in data related support for M&S, the /DBTWG has three Task Forces in the
areas of Data Verification, Validation, and Certification (VV&C), Data Standards, and Complex
Data. Each of these groups met during the week of July 11-15, 1994.

Specific tasks being addressed by the Data VV&C Task Force include:

— Develop guidelines for data VV&C including definition of a data quality profile to

describe the condition of a dataset or database (e.g., completeness, accuracy, resolution,
audit trail, derivation, and the V&V tests applied to the data) and requiring that the profile
be part of the certification process.

— Addressing Authoritative Data Sources: developing taxonomy of data areas, identifying

authorities for those areas, developing a directory of the authorities, and a guideline to
responsibilities of an Authoritative Data Source. Defining the roles of M&S data centers
that receive data from authoritative sources and prepare it for input to models.
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— Working with the Distributed Interactive Simulation (DIS) M&S Verification, Validation
and Accreditation (VV&A) WG and the DMSO VV&A TWG to integrate the data
VV&C process into DIS and non-DIS VV&A processes.

Specific tasks being addressed by the Data Standards Task Force include:

— Developing the requirements for an M&S Information Resources Repository system that
can meet M&S repository needs for managing metadata, instance data, and models and

simulations.

— Writing a “white paper” to present to the DIS Workshop on “DIS Needs for DoD Data
Standards.”

Specific tasks being addressed by the Complex Data Task Force include:

— Exploring the use of advanced modeling tools for modeling complex data in a more user
friendly way.

— Performing pilot studies on complex data, in particular on weapons performance data for
the Navy and Air Force to complement the previous pilot study of Army weapons

performance data.

— Defining and developing a taxonomy or index (e.g., keywords, phrases) to support access
to models, simulations, and databases for browsing and reuse.

Tasks to be performed by the future Data Security Requirements Task Force

— Address the M&S data security requirements including: the need to access and acquire
data from different classification levels, data aggregation, multi-level metadata, etc.
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1. INTRODUCTION

PURPOSE

The purpose of this document is to provide the proceedings of the July 11-15 Defense Modeling

and Simulation Office (DMSO) Information/Data Base Technology Working Group (/DBTWG)
meeting to members, to provide information to people who wish to participate in the /DBTWG,

and those with an interest in data activities related to modeling and simulation.

BACKGROUND

In 1991 the Deputy Secretary of Defense instituted a major new initiative to strengthen the
application of modeling and simulation (M&S) in the DoD. Its purpose is to promote the
effective and efficient use of M&S in joint education, training and military operations, research
and development, test and evaluation, analysis, and production and logistics by: (1) establishing
OSD cognizance and facilitating coordination among DoD M&S activities; (2) promoting the use
of interoperability standards and protocols where appropriate; and (3) stimulating joint use, high
return on M&S investment. Achievement of these goals requires the development and
implementation of a DoD M&S policy, establishment of a DoD-wide management structure to
coordinate joint M&S activities and requirements, and the formulation and implementation of a
long range M&S joint investment strategy.

A DoD Executive Council for Modeling and Simulation (EXCIMS) consisting of DoD
Component representatives was established as a board to advise the USD(A&T) on M&S policy,
initiatives, M&S standards, and investments for improving current M&S capability and
promising M&S advanced technologies. The Defense Modeling and Simulation Office (DMSO)
was established to serve as an executive secretariat for the EXCIMS and to provide a full-time
focal point for information concerning DoD M&S activities. The DMSO promulgates
USD(A&T)) directed M&S policy, initiatives, and guidance to promote cooperation among DoD
Components to maximize M&S efficiency and effectiveness.

To carry out its functions and develop a master plan, the DMSO enlisted the help of several
Federally Funded Research and Development Centers (FFRDCs). A number of functional and
technology working groups were established to determine the M&S needs and to evaluate the
state-of-the-art with respect to those needs. The Functional Working Groups are: Education,
Training and Military Operations (ETMO); Research and Development; Test and Evaluation;
Analysis; and Production and Logistics. The current Technology Working Groups are:
Architecture; Information and Databases (I/DB); Verification, Validation and Accreditation;
Networking; Environmental Representation; Computer Generated Forces; Human System
Interfaces; and Interoperability with C31 Systems. The current /DB grew out of two original
TWGs: the Information TWG and the Data Base TWG.

During initial startup activities, the Information Technology Working Group (ITWG) began to
develop plans and design of a DMSO Information System to facilitate coordination among DoD
M&S activities. The Database Technology Working Group (DBTWG) identified three efforts
found critical to M&S needs: need for directories, dictionaries, encyclopedias, and repositories
to support timely and cost effective access to, acquisition of, and validation of external and
derived databases; interoperability, data integrity and consistency across distributed databases
and simulations; and M&S community objective assessment of data management products such
as relational DBMSs. COL Jim Shiflett of DMSO, asked that the two TWGs be joined into the



I/DB Task Group which was done. Recently, upon DMSO resurrection of the TWGs, the name
of the I/DB Task Group was changed to the /DBTWG.

Two documents describing previous /DBTWG activities are: (1) “Defense Modeling and
Simulation Office Information/Data Base (I/DB) Task Group Meetings Held February 14-18,
1994, and Notes from the Previous Two I/DB Meetings,” RAND CF-114-DMSO, 1994, and (2)
“Database Technology Activities and Assessment for Defense Modeling and Simulation Office
(DMSO) (August 1991—November 1992),” RAND MR-130-ACQ, 1994.

The /DBTWG Group is currently co-chaired by Dr. Chien Huo from the DISA/JIEO Center for
Standards who is working with the DMSO to carry out their data administration and standards
program, and by Ms. Iris Kameny from RAND who led the first Data Base Technology
Working Group and has been supporting DMSO since 1991 in their data related activities. Dr.
Huo and Ms. Kameny work with CDR Gary Misch (DMSO) and with LTC (P) Jerry
Wiedewitsch, the Deputy Director of DMSO.

The /DBTWG has grown from around a dozen members at its inception to over 100 members
today. It consists of people from the Services, Joint Staff, DoD agencies, Intelligence
Community, ARPA, NIST, NASA, OSD, FFRDCs, and contractors working on government
M&S programs. The /DBTWG currently meets twice a year with the next meeting scheduled
February 6-10, 1995 at the Institute for Defense Analysis in Alexandria, Virginia. The
I/DBTWG has created three Task Forces which have Subgroups each of which has co-chairs who
are predominantly from the Services and the Joint Staff. The /DBTWG Task Forces and their
Subgroups meet more frequently as needed.

Because of its size, the /DBTWG Task Group has become more of an information exchange
forum for the data suppliers to the M&S community than an action body. Members make
requests for information mainly about data standards, repositories, directories, data quality,
complex data, etc. and the meeting agenda is developed according to the expressed needs. In
addition, /DBTWG members and others are invited to brief about their M&S projects, database
environments and centers to support M&S, and non-M&S oriented databases and systems used
by the M&S community. This exchange has been very helpful in getting different organizations
to know each other and work together toward exchanging and reusing databases rather than
developing redundant databases.

OBJECTIVES OF THE I/DBTWG

Because data is critical to Modeling and Simulation, the main and continuing objective of the
I/DBTWG is to provide the M&S community, at low cost and with efficiency, timely, verified
and valid data to promote reuse and sharing of data, interoperability of models and simulations,
and improved credibility of modeling and simulation results. To accomplish this goal requires
data administration policies, procedures, standards, and supporting tools compatible with those
of CIM and the Services. It also requires access to information throughout the M&S community
about what is happening as well as information about the existence and availability of models
and simulations and the data they need. Of critical concern to the community is the quality of the
models and simulations as well as the data they use and generate.

Current Status in Meeting Objectives

Data administration objectives are being addressed through the delegation of M&S functional
area data administration responsibilities to DMSO. DMSO is now the Functional Data
Administrator (FDAd) for M&S and is developing its first Data Administration Strategic
Plan (DASP).



Support for Data Standards. The Joint Data Element Interoperability (JDBE) project sponsored
by DMSO has developed a methodology (documented in a Military Handbook) to build subject
area information models through reverse engineering of existing databases using IDEF1X tools.
This is being extended to support the development of data standards. The JDBE project 1s
available to M&S data projects for IDEF training and help in developing their data models.

Directories. One of the original M&S community requests (from all of the functional working
groups) was for directories to M&S databases and models and simulations. This is being
addressed. Data models for both directories have been developed, have undergone community
consensus and are being implemented. These directories, various M&S data centers and M&S
program reuse libraries need a taxonomy or index (e.g., key words or phrases) to enable access to
the stored objects and information in a user friendly way for browsing and reuse. The Complex
Data Task Force has a Taxonomy Subgroup that has developed initial taxonomies for both
directories.

M&S Information System. The M&S Information System was developed to meet the M&S
community’s needs for access to information and it has become operational over the past year.
An I/DBTWG portion of the system is maintained on an internet gopher server at RAND.

The Complex Data Task Force. The /DBTWG recognized the lack of attention in the CIM
community to data standards for scientific and technical data and formed the Complex Data Task
Force to address these needs. Much M&S data is not atomic single concept data addressed by
the CIM data standardization process (in accord with DoD 8320.1-M-1) but is complexly derived
(e.g., probability hit, kill), or structurally complex (e.g., a road network, an object-oriented
engineering view of a weapon system), or multimedia data (e.g., images, graphics, voice), or
conceptually complex (e.g., rules, operation orders) data. A Complex Data Task Force task has
been to define complex data and to categorize it.

Complex data has been defined as “data that is difficult or awkward to model using commonly
existing techniques (i.e., IDEF1X and other kinds of Entity-Relationship modeling). A non-
exhaustive set of categories for complex data has also been defined to include: data represented
in object inheritance relationships such as multiple inheritance, multiple roots, and poly-
instantiated data; data represented in composition relationships such as “part-of”, complexly
derived data such as probability hit/kill (as opposed to simply derived data such as “age”); data
requiring inter-model and intra-model mappings; and composed data that are artifacts of legacy
systems (e.g., basic encyclopedia number).

This TF has also been working with the CIM Defense Information Repository System (DIRS)
project to include complex and derived data in its data model. Current complex data tasks
include finding and trying out new data modeling techniques that will be more user friendly and
to perform additional pilot studies using these modeling techniques (preferably for Air Force and
Navy weapons performance data). In addition, its Taxonomy Subgroup continues to address
taxonomy issues.

Data Standards Task Force: This Task Force has two Subgroups: the Repository Subgroup and
the DIS Standards Subgroup. The Repository Subgroup is developing the requirements for an
M&S Information Resources Repository (IRR) system that can meet M&S repository needs for
managing metadata, instance data, and models and simulations. It is to be based on a Technical
Architecture Framework for Information Management/Technical Reference Model
(TAFIM/TRM) architecture with minimal standards and conventions and a common tool base.
The prototype IRR will support the M&S FDAd functions at DMSO. The long term vision is of
a distributed confederation of IRRs that can seamlessly exchange information resources.



The DIS Data Standards Subgroup will be presenting a paper at the September DIS Workshop on
“DIS Needs for DoD Data Standards” and will work with DIS to form a working group to
address DIS data standards.

Data Verification, Validation & Certification Task Force. The VV&C TF has formed two
Subgroups: the VV&C Guidelines and Quality Profile Subgroup and the Authoritative Data
Sources Subgroup. The Guidelines Subgroup is developing guidelines for the VV&C of data and
is working closely with the DMSO VV&A TWG and the DIS VV&A Working Group to
integrate the data VV&C process into the DIS and non-DIS VV&A processes. It is developing
guidelines for data VV&C including definition of a data quality profile to describe the condition
of a dataset or database (e.g., completeness, accuracy, resolution, audit trail, derivation, and the
V&V tests applied to the data) and requiring the profile be part of the certification process.

CIM has recently become interested in promoting data quality within the DoD. The main
difference between their data quality program and the development of the M&S quality profile
effort appears to be that they are engaged in establishing data quality standards within DoD while
this Subgroup is trying to develop a way to describe the quality of a database independent of a
quality standard. Some M&S databases (e.g., intelligence force assessments, futures) are by their
nature incomplete, of variable probability of belief, etc. This is the type of information (as well
as other kinds of data) that will be captured in the profile.

The Authoritative Data Sources Subgroup is concerned with the ability of M&S users to find and
acquire the instance data they need for their M&S and for that data to be VV&Ced, configuration
managed, etc. This Subgroup is developing a taxonomy of data areas, identifying authorities for
those areas, developing a directory of the authorities, and a guideline to responsibilities of an
Authoritative Data Source. They are also defining the roles of M&S data centers that receive
data from authoritative sources and prepare it for input to models and are concerned with release
authority issues.

Data Security Requirements. An additional need that will probably be addressed in the near
future by creating another task force is to define the data security requirements for M&S data to
include the need to access and acquire data from different classification levels, data aggregation,
multi-level metadata, etc.

ORGANIZATION AND STRUCTURE OF THIS DOCUMENT

This document contains the proceedings from the Defense Modeling and Simulation Office
(DMSO) Information/Data Base Technology Working Group (/DBTWG) meeting and related
Task Force meetings held at the Institute for Defense Analysis (IDA) during the week of July
11-15, 1994.

Section 1 contains the introduction.

Section 2 contains the highlights of the /DBTWG meetings during the week of
July 11-15, 1994.

Section 3 contains notes for the main /DBTWG meeting held on July 11-12, 1994
which includes an update on DMSO happenings; reports from I/DBTWG task forces
and subgroups; updates on data administration, standardization and modeling activities;
reports about other organizations; reports from Service M&S organizations with respect
to data related activities; reports from Functional Working Groups; and reports from
M&S data related projects.



Section 4 contains notes on the repository discussion held on Monday, July 11 at 1700
at DMSO.

Section 5 contains the notes for the Complex Data Task Force meeting held on
Wednesday, July 13, 1994.

Section 6 contains the notes for the Data Standards Task Force Meeting held on Thursday
morning, July 14, 1994.

Section 7 contains the notes for the Data VV&C Guidelines Subgroup held on Thursday
afternoon, July 14, 1994,

Section 8 contains the notes for the Data VV&C Task Force meeting held on Friday, July
15, 1994.

The Appendices contain the briefing charts for all the meetings and a list of acronyms.



2. I/DBTWG MEETING HIGHLIGHTS

The 8th /DBTWG Conference was a success. Dr. Chien Huo of DMSO, Ms. Iris Kameny of
RAND and Services’ representatives co-chaired the /DBTWG plenary session and its three task
forces (TF) meetings: Complex Data, Data Validation, Verification and Certification (VV&C)
and Data Standards. Over 60 people attended, representing the Services, Joint Staff, OSD,
DMA, DIA, JIEO/CIM, CINCs, NIST, NASA, industry and academia. The conference’s main
theme was data standardization and management. In addition to the speakers from DoD,
I/DBTWG also invited experts from the NIST, NASA, academia, and non-government standard
bodies such as ISO, IEEE, X3H2, X3H4. There was a positive interchange of information
throughout the conference agenda.

Results from the Task Force Meetings
The V'DBTWG received a list of priorities and issues from each of the task forces (TF) at the
conclusion of the meetings. These issues will be regarded as a general guidance for the task
forces and /DBTWG to press on. The top priority issues are summarized below:

a. Data Standards Task Force:

— Develop procedures and guidance for the M&S data element developers submitting
proposal packages to DoD for data standardization

— Develop M&S repository requirements to support M&S data administration program
in accordance with the DDRS/DIRS

— Provide interoperability across M&S data repositories ( i.e., CENTCOM’s
Conventional Force Database (CFDB), J8’s Operational Analysis and Simulation
Interface System (OASIS), Automated Repository for M&S System (ARMS), etc.)

— Provide electronic exchange of metadata and instance data (standard file formats,
exchange mechanism)

— Perform pilot studies of reverse engineering on CFDB, data modeling on CFDB while
assessing C2 Core Data Model, forward engineering on Universal Threat Simulation
System (UTSS), and modeling complex data such as Pk, Ph with Navy’s and/or Air
Force’s data

b. Data Verification, Validation and Certification Task Force
— Incorporate VV&C process into DIS VV&A process model and quick planner

— Develop IDEFO0 process models for user data VV&C for Non-DIS applications (i.e.,
Army, Navy, Air Force, JS, OSD)

— Finalize taxonomy for authoritative data sources
— Identify the responsibilities for data centers, authoritative sources and users

— Define how classified data centers can exchange data with other centers and release
data to users. Address data aggregation and release authority issues

— Develop VV&C Guideline to include database quality profile



¢. Complex Data Task Force
— Perform pilot studies of complex data such as Pk, Ph with Navy’s or Air Force’s data
d. Form a new Task Force to address data security and MLS requirements
Suggested Briefings for Next /'DBTWG
(1) DoD megacenter client/server architecture: Bill Tuffy
(2) DDRS update
(3) Global Command and Control System (GCCS)
(4) DoD data security and quality: Jerry Cooper 703-636-6900



3. V'DBTWG MEETING NOTES

3.1 AGENDA
MONDAY, JULY 11, 1994
UPDATE ON DMSO HAPPENINGS
0800-0830  Welcome and DMSO Update: LTC (P) Jerry Wiedewitsch
0830-0900  M&S Data Administration Update: Dr. Chien Huo
REPORTS FROM /DB TASK FORCES AND SUBGROUPS
0900-0915  Report from M&S Data VV&C Task Force Subgroup on VV&C
Guidance including Data Quality Profile: Mr. Bob Hartling
0915-0930  Report from M&S Data VV&C Task Force Subgroup on Authoritative
Data Sources: Mr. Bill Dunn
0930-0945  Report from M&S Complex Data Task Force Subgroup on Categorization:
Mr. Len Seligman
0945-1000  Report from M&S Data Standards Task Force and also on taxonomies:
Ms. Iris Kameny
1000-1030  Break
1030-1100  Report on M&S Directory and Databases Directory Progress: Dr. Mike Frame
1100 - 1130 Report on MORS Simulation Data and Its Management (SIMDATAM) Senior

Advisory Group (SAG): Mr. Howard Haeker

DATA ADMINISTRATION, STANDARDIZATION AND MODELING ACTIVITIES

1130-1200

1200-1300
1300-1330
1330-1400
1400-1430
1430-1500
1500-1530
1530-1600
1600-1630
1630-1700

Update on ASD(C3I) Data Standardization Policies and Procedures:
Mr. Bob Molter

Lunch

Status of Repository Standards: Mr. Bruce Rosen

Report from Intelligence FDAd: Mr. George Endicott

Report from Acquisition and Technology FDAd: Mr. Gary Hurd
Report from C2 FDAd: Mr. Stan Plummer

Break

JIEO/CIM Plan for M&S Support: Ms. Carla Von Bernewitz
Report on ISO Data Representation: Mrs. Melody Rood

Discussion of Initiatives on External Data Standards and Migration Planning:
Mr. Phil Cykana



0800 -0830

0830-0900
0900-0930
0930-1000
1000-1030
1030-1100

1100-1120

1120-1140
1140-1200
1200-1300

1300-1330

1330-1400

1400-1430

1430-1500

1500-1530
1530-1600
1600-1630
1630-1700

TUESDAY, JULY 12, 1994
REPORTS ABOUT OTHER ORGANIZATIONS

Report on NASA Conference on Catalog Interoperability/ NASA Science
Internet (CI/NSI): Ms. Patricia Liggett

Report on BMDO Data Management: Mr. Allen Hess
Overview of C2 Core Data Model: Dr. Robert Walker

Report on IEEE IDEF1X Working Group: Mr. Peter Valentine
Break

Report on Army Data Standards Organization Experience with IDEF1X and
Data Standards: Mr. Jim Glymph

REPORTS FROM SERVICE M&S ORGANIZATIONS
WITH RESPECT TO DATA RELATED ACTIVITIES

Update from Army Modeling and Simulation Management Office (AMSMO):
Mrs. Lana McGlynn

Update from Air Force XOMT: Lt Col Cheryl Balombini
Update from Navy M&S Office: Mr. Dean Free and LCDR George Flax
Lunch
REPORTS FROM FUNCTIONAL WGS
DoD M&S Master Plan Process: CDR Mike Lilienthal

Report from Analysis Functional Working Group: Mr. Jim Heusmann for
Dr. Pat Sanders

Report from Production and Logistics Functional Working Group:
Mr. Fred Myers

REPORTS FROM M&S DATA RELATED PROJECTS

Report on Environmental Effects in Distributed Interactive Simulation (E2DIS)
Project: Dr. Harry Heckathorn

Break
Report on Master Environmental Library: Dr. John Harding
Report on Naval Battle Force Tactical Trainer (BFTT): Mr. James Hammond

Wrapup: Dr. Chien Huo and Ms. Iris Kameny
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3.3 UPDATE ON DMSO HAPPENINGS

LTC (P) Jerry Wiedewitsch, Deputy Director of DMSO: Welcome and DMSO Update
LTC (P) Wiedewitsch told the /DBTWG that the new DMSO direction is technically oriented
toward near-term payoff. It is highly concerned with interoperability issues. Examples of
synthetic environment use include American manufacturing, operations other than war such as
disaster relief, weekend training, major forces exercises, and training and wargames. The
Defense Simulation Internet (DSI) is viewed as a subset of the global grid/national
communications highway. The information highway will be able to be accessed through the
DSI. There will be funds for pilot projects especially in the integration of live, virtual and
constructive simulations, and integration of M&S into C41 systems.

One initiative that will be demonstrated in the first week of November is Atlantic Resolve (what
used to be REFORGER) and the Synthetic Theater of War - Europe (STOW-E). This will be an
exercise in confederated constructive simulations and will be joint and combined with
participation from NATO, USAREUR, USAFE, and NAVEUR. It will involve the Warrior
Preparation Center (WPC), a Joint Task Force, Allied Headquarters, and Exercise Control Center
in Germany. The WPC will be running an ALSP supported exercise at the Joint Staff level. The
Army will have instrumented forces at Hohenfels linked with virtual simulators at another
location in Germany. The scenario uses France as an island nation with live forces operating in
Germany with virtual and constructive forces in France. The Navy will have two carrier
battlegroups, one in the South and the other in the North. The technology will be supporting the
training objectives and after the exercise, STRICOM plans to keep the technology, software and
communications infrastructure in place. .

From a STOW-E 94 Joint Task Force with 10,000 entities and 15 locations, ARPA is looking to
a USACOM sponsored STOW 97 Joint Theater with 100,000 entities and about 50 locations, to a
STOW 2000+ which will be an operational system with more than 100,000 entities and more
than 50 participating locations worldwide. Multi-level security (MLS) will be a major issue
since systems and forces will be operating at various security levels including unclassified,
secret, secret NO FORN, and NATO. ARPA is looking at how advanced/new technology can
transition into the operational world.

The major problem driving use of simulation for readiness is the complexity of the current and
future warfighting and peacekeeping world. Complexity demands more practice, prototyping
and experimentation than the DoD budget can support. M&S can bridge the gap by providing
synthetic environments to expand training horizons, to develop a new acquisition paradigm and
to explore new technologies. There is a Senior Readiness Oversight Council in which DDR&E
is a member and a Readiness Working Group in which DMSO participates. The Defense
Science Board (DSB) Readiness Task Force also supported the use of M&S for joint training.

There is a new Joint Service common architecture project called JSIMS. The MOA is being
staffed and three Services have signed up and are forming a JPO. The initial product will be the
architecture for the next generation of constructive wargames. Currently, JSIMS is funded
mainly by the Air Force and additional DMSO funding.

The revised Science and Technology (S&T) strategy, currently in draft, identifies 20 technical
areas, one of which is Modeling and Simulation. Each area is developing a Technology Area
Plan (TAP) that will guide long term S&T investments. M&S is mentioned in most of the 19
other areas and the M&S plan will show interaction with over 50% of the other technology areas.
The DoD is pursuing simulation as a strategic technology: simulate before you build, simulate
before you buy, and simulate before you fight. These will help the warfighter fight smarter.
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DMSO is currently working on the Defense Modeling and Simulation Master Plan. It will focus
on readiness, be coordinated with the TAP, build a common vision across the entire M&S range
of DoD, includes technical assessments (one will include the data issues area of M&S), and
action plans to build interoperability and jointness and to fill voids. It will be the basis for
investment strategy and will be updated annually. DMSO is changing its investment strategy
from a wide sprinkling of funds to focusing resources on a few critical areas. For example, they
may be delegating $20 million to be spent between 2-3 projects. They will be working with the
Services to focus funding on interoperability problems.

LTC (P) Wiedewitsch’s closing remarks were that the new DMSO Director CAPT Jim
Hollenbach does have an understanding and background in data and should be “able to talk our
language.”

Dr. Chien Huo: Modeling and Simulation Data Administration

Dr. Huo acts as the Functional Data Administrator (FDAd) for M&S and is responsible for
defining and carrying out the M&S data administration program. He is the co-chair of the /DB
TWG.

He presented the four DMSO objectives: (1) providing a technical framework for M&S; (2)
developing authoritative representations; (3) integrating live, virtual and constructive
simulations; and (4) broadening M&S applications.

The overarching purpose of the DMSO data related activities is to support the DMSO objectives
by promoting interoperability, sharing and reuse of data and models. This purpose is being
carried out in coordination and compliance with DISA/JIEO/CIM; through data standardization
and related efforts not being addressed by CIM or the commercial world; and with participation
and concurrence from the M&S community.

The M&S FDAJ responsibilities include: implementing an M&S DA infrastructure to establish
community consensus on policies, procedures and standards; identifying and promulgating DA
methodology and tools; addressing important technical issues (e.g., complex data standards, data
VV&C, authoritative data sources); establishing an M&S repository requirement, directories for
databases and M&S; and facilitating the interchange of information and lessons learned. Many
of these activities are being carried out through the I/DB Technology Working Groups and their
Subgroups: Complex Data (Subgroups: categorization and guidelines, taxonomy, pilot studies),
Data VV&C (Subgroups: data VV&C guidelines and quality profile, authoritative data sources,
and pilot studies); and Data Standards (Subgroups: repositories and DIS data standards).

3.4 REPORTS FROM I/DB TASK FORCES AND SUBGROUPS

Mr. Bob Hartling: Report from M&S Data VV&C Task Force Subgroup on VV&C
Guidelines Including Data Quality Profile

The Data VV&C Task Force is chaired by Iris Kameny. The Guidelines Subgroup is co-chaired
by Bob Hartling (Navy) and Mark Ralston (Army). The Authoritative Data Sources and Data
Centers Subgroup is co-chaired by Bill Dunn (Army) and Mike Hopkins (CENTCOM).

The long range objectives for the Task Force (April 19, 1994) are to (1) develop guidelines for
Data VV&C including definitions and process, cost models and information, and quality profile
metadata definitions; and (2) address authoritative data sources and their responsibilities and the
role of M&S data centers between data sources and simulation centers.

Progress: (1) VV&C definitions have been agreed to; (2) work is ongoing in defining the VV&C
process in relation to the M&S VV&A process for DIS and non-DIS; (3) the Subgroup is
working with an Army and DMSO funded VV&A task force and with the DIS VV&A Group.
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The DIS VV&A group falls under the DIS Fidelity, Management and Usability Working Group.
The DIS VV&A group has accepted the top level VV&C process (developed by this Subgroup)
integrated into the VV&A process diagram that was the outcome of the last DIS Workshop. The
Subgroup has incorporated the VV&C procedures in a quickplanner that references the DIS
VV&A quickplanner. When this is acceptable, a pilot study will be run using the process
defined in the quickplanner. The plan is to have initial data VV&C guidelines ready to present at
the September 1994 DIS Workshop.

The DMSO/Army funded VV&A task force dealing with non-DIS distributed simulations is also
collaborating with this Subgroup since the VV&C process may be different for non-DIS usage.
Peggy Gravitz is heading up that project’s data consistency task. When the VV&C process is
defined and integrated into their VV&A process, they will run tests.

VV&C Definitions (April 19, 1994) from Data VV&C TF Meeting at IDA
Producer Data

Producer Data Verification: The use of techniques and procedures to ensure that data meets
constraints defined by data standards and business rules derived from process and data modeling.

Producer Data Validation: The documented assessment of data by subject area experts and its
comparison to known or best-estimate values within stated criteria and assumptions.

Producer Data Certification: Determination by the data producer that data have been verified and
validated.

User Data

User Data Verification: The use of techniques and procedures to ensure that data meets user
specified constraints defined by data standards and business rules derived from process and data
modeling, and that data are transformed and formatted properly.

User Data Validation: The documented assessment of data by subject area experts and its
comparison to known or best-estimate values as appropriate for use in an intended M&S.

User Data Certification: Determination by the application sponsor or designated agent that data
have been verified and validated as appropriate for the specific M&S usage.

Mr. Bill Dunn: Report from M&S Data VV&C Task Force Subgroup on Authoritative
Data Sources

Authoritative Data Sources Subgroup taskings: provide agency names and relationships for
authoritative data sources; provide agency names and responsibilities of data centers; address
sharing and reuse of data between/among these data sources and centers; and address
responsibilities of data customers.

Accomplishments: They have found that no Service has comprehensively assigned authoritative
data sources. They have prepared a draft document (19 April 1994) that discusses sources that
are authorized and defacto, lists sources identified by Services and CENTCOM, discusses
responsibilities of data center and data customer, and notes that multiple source entries are
required due to data aggregation, and security.

Current/future work: They are working on a data source taxonomy that will be Service
extensible; need to populate taxonomy; need guidelines for security and data release authority;
need to evolve document to address policy and management issues; and need to address
maintenance of the Authoritative Data Source directory by DMSO/IAC.
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Mr. Len Seligman: Report from M&S Complex Data Task Force Subgroup on
Categorization

The Complex Data Categorization Subgroup goals are: develop categorization of “complex
data”; and to provide feedback to relevant groups on modeling of complex data (i.e., M&S
Repository Subgroup, Defense Integrating Repository System (DIRS)).

Accomplishments are: They have developed an initial categorization (April 1994) and have
given feedback to Jeff Wolfe, DISA/JIEO/CIM/DAPMO, on the preliminary version of the DIRS
model with respect to derived data.

Definition of complex data: Data which is difficult or awkward to model using commonly
existing techniques (i.e., IDEF1X and other kinds of Entity-Relationship modeling).

Non-exhaustive categories of data meeting the definition of being “complex”: inheritance,
composition, derivations, mappings, artifacts of legacy systems.

Next steps: need to assess appropriateness of different modeling techniques for complex data
(such as object-oriented modeling techniques or IDEFxx); and continue discussions on DIRS and
other relevant repository efforts.

Ms. Iris Kameny: Report on M&S Data Standards Task Force and also on Taxonomies
The Data Standards TF has two Subgroups: Repositories co-chaired by Jim Augins (support of
NAVY/ARMS) and Pete Valentine (Army/JDBE), and DIS Data Standards chaired by Walt
Swindell (Army/TRAC).

Suggestions for possible scope and focus of group (Feb. 15, 1994) were: coordination of data
modeling and data standards development (standards committees, consortia, etc.), M&S
repositories, M&S standard-based data libraries (data sources), data classification (i.e., data
security issues).

The output of the April 20, 1994 meeting included five issues in addition to the formation of the
Repository Subgroup: (1) paper to DIS on need for data standards (being addressed by Swindell,
Haddad and Kameny); (2) data model for DIS enumeration document (JDBE doing); (3) M&S
policies and data standards (Chien Huo/DASP); (4) starter set of data elements for M&S (Chien
Huo); (5) develop M&S corporate view of sharable databases and standards based on
Components’ requirements (province of Authoritative Data Sources Subgroup).

A paper on “DIS Need for DoD Data Standards” was collaboratively written by Iris Kameny,
Luci Haddad, Peter Valentine, Jim Watson and Walt Swindell and has been accepted for
presentation at the September 1994 DIS Workshop. It addresses: the evolution of data standards,
the DIS Vision and its void with respect to use of data standards, specific ways in which the use
of data standards can benefit the DIS program and exercises, data standardization, a future vision
of DIS with data standards, and DIS roadmap to data standardization.

The Repository Subgroup has identified a need to define requirements for a distributed M&S
Information Resources Repository System. It will enable rapid access, acquisition and
processing of quality, consistent, valid data and other information resources for use by the M&S
community. Its architecture will be based on a minimal set of standards, conventions and
common tools, to be implemented and tailored for use by M&S organizations, data centers, M&S
programs, etc. and collectively accessed as a distributed repository system. A M&S IRR may
contain objects such as process and data models, data standards, nomenclature and symbology
standards, directories (for M&S and databases), algorithms, databases, M&S, and common and
specialized tools.
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Taxonomies: There is a recognized immediate need for taxonomies for the database directory,
the M&S directory, and the authoritative data source categories. There is a Taxonomy Subgroup
under the Complex Data TF co-chaired by Iris Kameny and Dan Hogg—but no meetings have
been held. RAND has developed initial taxonomies for the database and M&S directories and
sent them around the /DB community for review. Walt Swindell (TRAC) took the RAND
taxonomy for databases and integrated it with the TRAC data subject area taxonomy and that is
being used by the Authoritative Data Sources Subgroup. The other taxonomies have been given
to Mike Frame to incorporate into the database and M&S directory data models. (As of July 14,
the Taxonomy Subgroup has been stopped and its activities subsumed by the Repository
Subgroup.)

Dr. Mike Frame: Report on M&S Directory and Database Directory Progress

IDA has completed the logical database design and initial physical database design and
implementation. They are currently working on refining the physical DB implementation;
evaluating and processing Army Mosaic data for initial population of the M&S directory;
designing paper data capture “forms”; evaluating electronic data forms; and evaluating World
Wide Web (WWW) Mosaic as a browsing and query tool. The systems should be in production
early in 1995.

They need to: complete the design of the paper data form; complete evaluation of file format
alternatives (including those for updating through a tagged exchange file standard); complete
evaluation of WWW Mosaic; acquire list of standard queries and reports; develop set of
browsing plans; be responsive to ARMS Project need for database information; address
population of database directory; and need policy and procedures for entry of data into the
directories, and to specify who does the data editing and reviewing, etc. DMSO would like each
Service to be responsible for its own information.

Mr. Howard Haeker: Report on MORS Simulation Data and Its Management
(SIMDATAM) Senior Advisory Group (SAG)

The SIMDATAM SAG was formed by the MORS Executive Council whose chair is Mike
Bauman. Their mission is to guide future MORS activities in this subject area. Their purpose is
to provide guidance, answer questions to the MORS sponsors and be a sounding board on how
the future SIMDATAM meetings should be conducted.

The first SIMDATAM meeting was held on June 8 in Colorado Springs during the 62nd MORS
Symposium. An outcome of the meeting was to make tentative plans for the next SIMDAT
Symposium to be held in March 1995 at the Army War College. Plenary topics include:
DDRS/DIRS, IDEF, security rules/regulations. Chuck Getty is the point of contact for the
plenary sessions at 717-732-9210. Suggested working sessions are: VV&C; standards;
enabling technologies (e.g. research issues, storage, COTS, object-oriented, BLOBs, use of
legacy systems); reconciliation of data standards with major programs; and security. Security is
a very important issue and needs policies and procedures. A suggestion was made to work with
the DIS Security Council; Chris Bowens was suggested as a POC at 717-732-9210.
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3.5 DATA ADMINISTRATION, STANDARDIZATION AND MODELING ACTIVITIES

Mr. Bob Molter: Update on ASD(C3I) Data Standardization Policies and Procedures
Molter went over the DoD Data Administration program implementation status with regards to
policy, standards, infrastructure, procedures, tools, DA training, and miscellaneous. Policy is
incorporated in 8320.1 approved September 26, 1991.

Standards: Database language is FIPS 127-2 with current work on 3. The IRDS FIPS 156 may
be replaced in the future by combining IRDS2 and PCTE. He expects the Federal Government
to require the use of IDEF1X (FIPS 184) for data modeling and IDEFO (FIPS 183) for process
modeling by a year from now. Currently, DoD 8020.1 says to use IDEFO for process modeling.

Infrastructure: The people are in place and megacenters are being planned. We asked some
questions about the megacenters as they appear to have much in common with needs of M&S
data centers and he suggested we get a brief at the next meeting from Bill Tuffy—particularly on
their concept/use of client/server architecture. An enterprise integration implementation strategy
was signed last month. They are planning to use EDI (electronic data interchange) and to get
data out of documents through use of an SGML to tag parts of the document.

Procedures: Data Administration (DoD 8320.1-M) was approved March 1994; Data Element
Standardization (DoD 8320.1-M-1) was approved January 1993, and data modeling, data
security, data quality assurance and database administration are in draft. Jerry Cooper is the
POC for security and data quality (703-636-6900). DoD 8320.1-M-x on data modeling will be
coming out soon for review. They are trying to accelerate data element standardization by
looking at subfunctional areas with all relevant parties joining in on collaborative sessions. For
the spatial data, they are having collaborative sessions but addressing well defined subsets such
as harbors, transportation focus on systems, etc.

Tools: Enterprise model published January 1994 includes the DoD strategic data and process
models. He drew a pyramid with the Enterprise Model at top and part way down the activity and
data models for strategy split apart, then there was a horizontal split and below the Enterprise
Activity Model was the DoD activity model and below the Enterprise Data Model was the DoD
Data Model. He said the strategic level view of both the activity and the data model are called
the Enterprise Model and below is the DoD Activity Model and the DoD Data Model. Upon
questioning, he said that the C2 Core Model is an external view of the DoD Data Model: e.g.,
100 entities from the C2 Activity Model. He said to talk to Phil Cykana about integration of the
C2 core model with the DoD Data Model. There is a need to map these so that when the C2
Core Model changes it is reflected in the DoD Data Model and vice versa. Commercial products
are needed to help with the DoD Data Model both in viewing it and in growing it. The DAPMO
is looking for some way to distribute the DoD Data Model.

The central repository (DDRS) is operational and populated with standard, developmental and
migration data. He is concerned with why the M&S community is developing an M&S
repository architecture. DA is in the process of selecting candidates for a migration system.
They have data repository agreement on the DDRS; there is an interim repository. The DDRS
solution includes acceptance of a PC companion. ICASE was awarded in 1994.

Miscellaneous included: 2 DASPs have been published, the FY94 Planning Guidance was
published, and a data migration prototype using reverse engineering is ongoing, data migration
and implementation planning has begun and they are selecting a migration system.



- 18-

Mr. Bruce Rosen: Status of Repository Standards
The scorecard for ANST X3H4:

X3.138-1988, IRDS standard for user interface command language for screen/panel
interface

X3.195-1991, IRDS export/import file format specification for bulk transfer

X3.185-1992, IRDS services interface (so other software can use IRDS database):
supports entity/attribute relationship model with attributes on the relationship

The scorecard for ISO:
ISO/TEC JTCI1 (Joint Technical Committee), SC21 WG3 IRDS Rapporteur Group

ISO IS 10728(E), IRDS services interface: interface not same as ANSI

X3.185-1992. It is based on different models and beliefs. The ISO standard is based on
SQL where ANSI’S services interface is based on database administration concepts. The
ISO entity/attribute/relationship allows no attributes on relationships since it is SQL
based.

ISO IS 10027(E), IRDS framework (US IRDS fits in this framework)

European Computer Manufacturers Association (ECMA): has no standing as a standards
organization but what they try to put out are “standards” (mainly composed of Asians and
Americans).

ECMA Technical Committee 33 (TC33)
ECMA 149, Portable Common Tool Environment (PCTE)

They have published a book on PCTE “PCTE Standard for Repository.” PCTE is meant to be an
interchange standard for CASE tools.

Rookies:
ECMA TC33 Technical Group for Object Oriented (TGOO).

North American PCTE initiative that is now part of the Object Management Group
(OMG) and called Special Interest Group (SIG) PCTE.

OMG is a consortia and puts the OMG stamp of approval on what they like and try to get
to product as soon as possible.

JTCI/IEC SC21 WG3 and ANSI X3H4 next step would be development of IRDS 1.5 standard,
current IS 10728 with some OO added. Projected completion of this was July 1995. Next step
after that would be IRDS 2.0, with new full “O0” capabilities, projected completion of this was
July 1997.

ECMA TC33, ECMA 149, PCTE: a fast track JTC]1 ballot of PCTE led to a new standard for
repository. ECMA requested that the standard be placed under SC22. The IRDS 1.5 and 2.0
have been canceled in favor of ECMA TC33 ECMA 149, PCTE.

X3H4 has asked the OMC to remove them as TAG to ISO IRDS Rapporteur Group and be
reassigned as TAG to the new ISO group responsible for PCTE and that X3H4 be renamed to
whatever name is chosen for the new JTC1 group responsible for PCTE standardization.



-19-

Rosen believes that PCTE will become the focus of the repository to serve both software and
data administration standards development and X3H4 will end up TAG to PCTE. The repository
would be useful as a tool integrator as well as a data administration tool. PCTE uses an SDS
description set, whereby each tool has its own SDS view into PCTE. CDIF fits in as a way to
provide SDS information. Some issues: PCTE would be the underlying mechanism for tying
together tools from various vendors by providing database functionality. However, PCTE
doesn’t assign unique IDs to objects only link addresses. There is no concept of object identity.
Right now IRDS doesn’t map into PCTE at all.

This could mean that US IRDS (X3.138) would remain viable as user interface standard and US
IRDS Export/Import could remain viable but US IRDS Services interface and ISO IRDS (IS
10728) would be dropped.

Rosen says that it is likely that the ISO IRDS group will die. Over the last year or so they mostly
consisted of representatives from the US, UK, Japan, Australia, and a few others. The UK
standards committee has stopped funding UK participation.

As regards IRDS FIPS 156, government regulations say that any organization buying a
dictionary has to buy a product compliant with FIPS 156. Currently, there are two vendors sort
of compliant with IRDS: INFORMIX and INFOSPAN.

Mr. George Endicott: Report for Intelligence FDAd
This scheduled presentation was not made.

Mr. Gary Hurd: Report from Acquisition and Technology FDAd

Dr. Leland Jordan is the acting A&T FDAd. Mr. Gary Hurd effectively operates the CIM and
DA programs for Dr. Leland Jordan. One of A&T’s functional areas is Science and Technology
under which M&S falls.

The A&T CIM Integration (ACI) program was instigated by C3I and executed by the ACI office.
Its mission was to facilitate the integration of all A&T CIMS with one another and with non
A&T CIM efforts. The A&T community is large. The functional CIM offices in OUSD(A&T)
are logistics, procurement, environmental security, economic security, systems acquisition
management, science and technology, test and evaluation, and atomic energy. The first three
have been around longer and are further along in their programs than the last five. The purpose
of the ACI Program is to define an approach for improving and integrating acquisition policies,
business processes, and supporting information systems; assist DoD officials in acquisition
reform; and achieve near-term changes in how DoD operates. Program responsibility resides
with functionals and is executed through the functional stewards. The ACI facilitates the
program start ups and integration activities.

The FY93-94 CIM initiative included implementation plans for the first three areas of logistics,
procurement, and environment and the other five areas (added in October 1994 by the Perry
memo) have been engaged in defining charters, organizational structure and holding workshops.
For FY94, there is an integrated DASP for the A& T community. A decomposition of the
Enterprise process and data models were used as a framework for integrating procurement
models into the Enterprise Model. An information infrastructure was composed of a TAFIM
based infrastructure and shared data topology. The shared information infrastructure is necessary
in order to migrate bottom-up data standards into the top-down enterprise standards. However,
their bottom-up models didn’t integrate so well with the Enterprise Model. He invited Chien
Huo to talk to him more about what they did.
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Expected benefits are: improvement and control of A&T processes; identification of targets for
performance improvements; basis for improved information systems; near-term reductions in
information systems costs; and near-term improvements in decision support systems information.

Mr. Stan Plummer: Report from C2 FDAd

Ms. Deborah Castleman, OSD Deputy Assistance Secretary of Defense for C3, is the C2 FDAdJ.
The C2 FDAd mission is to achieve a fully interoperable C2 environment through effective data
standards coordination and program development, including data elements and data models for
C2 projects, programs, and migration systems. The goals are to: support Joint and Combined
operations, aggressively implement C2 DA, and to promote coordination, cooperation, and
participation of Functional Areas and Components. There is a C2 DASP for the years 1994—
2001. The main functions of the C2 FDAd program are to: provide standard data elements,
maintain the C2 core data model, integrate C2 subarea data models, and coordinate with FDAds
and CDAds. The program also is supporting the Global Command and Control System (GCCS),
which is its principal C2 migration system, by accelerating data standardization through focused
sessions and collaborative modeling. This is a Quickfix migration system intended to replace
WWMCCS and will include a Joint Service agreed to Common Operating Environment (COE).
COL Connelly is in charge of GCCS integration.

In the data modeling area they are developing subarea models that will be integrated with the C2
Core Model and as a result may propose changes to the DoD Data Model. Ongoing efforts
include: C2 Core Data Model, Fire Support Model, Air Operations Model (in candidate status),
and SOCOM Model (Logicon will be working on integration of this with C2 Core Model later
this summer). The C2 data elements have been gathered from the C2 Core Data Model, C2 input
to starter set (exists but not as a result of data modeling), and JUDI data elements (on hold for
now).

C2 Core Data Model status (8 July 1994):

Prime Words Data Elements
Developmental 103 349
Candidate 31 189
DoD Standards 53 30

The C2 FDAA has recognized the configuration management of data models to be a problem.

Ms. Carla Von Bernewitz: JIEO/CIM Plan for M&S Support

Ms. Von Bernewitz is the Director of the Data Administration Program Management Office
(DAPMO). The DAPMO mission is to define, plan and organize the DoD Data Administration
Program to promote definition, organization, operation, supervision, and protection of data
within the DoD as a strategic resource. Originally DoD had an 8 year schedule for standardizing
data but Perry’s Oct. 13, 1993 memo mandated a 3 year requirement for standard data and so an
interim solution was needed. The interim solution is to develop interim standards including
industry standards and map existing databases to those standards by using a different approach
than strictly top-down. The long term solution is integrated databases that use the data standards.
Data as part of the system life cycle was shown in three steps: (1) the plan for data
standardization is developed and described in the DASP; (2) data standardization is carried out
based on DoD 8320 and results in metadata; and (3) the data standards are used by taking subject
databases and mission applications and re-engineering AIS applications based on standards
through use of standard-based data (DAPMO), applications (PSA/FAPM), and technical
infrastructure (DISO). The AIS developments use the DDRS and I-CASE tools.

The standardization review process consists of informal review (developmental) followed by
formal review (candidate) based on formal review packages that receive cross-functional review,
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followed by approved status (standards stored in DDRS) or disapproved or issues are forwarded
for resolution to the DASD(IM). Collaborative modeling involves joint modeling and review of
a subject area with fdads, FDAds, CDAds and DAPMO all participating to get to standard data
elements more quickly. This is a change from looking at legacy systems for possible data
elements to standardize. Instead the process is to select subject areas to data model and from
those data models define the data standards. Data standards are not being hard coded rather they
are expected to change. Washington defines the tables of prime words and class words and then
lets the collaborative efforts and benchmarks use those as parts of the data element names rather
than the earlier strictly top-down naming approach. They need CASE tools to aid in the
collaborative modeling.

The DDRS was recently put on an HP box so there are no more problems with access. It will use
an Army tool for downloading and will also be distributed re CD-ROM disk. Data models will
be available by the end of July. They need a repository solution to tie all the standardization
objects together. The DDRS bulletin board has 60 internal customers, 17 FDAds and 29 CDAds.
Chien Huo should be on the DDRS steering committee since M&S is interested in a repository.

The data standardization status (July 8, 1994):

Prime Words Data Elements
Candidate 76 304
Approved 280 632

Comment was that they haven’t seen use of the data standards by application developers yet.
And a question was left open about moving to object-oriented, and if so, then when.

Mrs. Melody Rood: Report on ISO Data Representation
Her purpose was to familiarize us with the emerging international ISO standard for data
elements, ISO/IEC 11179 “Specification and Standardization of Data Elements.”

The purpose of the standard is to enhance sharing of data (meaning/content) across systems by
standardizing data element design. A common understanding of data will be achieved by
standardizing the attributes of data elements (metadata) to fully specify a data element’s
meaning, identification and representation, and by standardizing terminology.

ISO and ANSI standards committees in this area: ISO/IEC JTC1/SC14 Data Element Principles
(International Organization for Standardization/International Electrotechnical Commission, Joint
Technical Committee 1, Subcommittee 14); and ANSI X3L8 Data Element Representation.
Important things to know about ISO/IEC 11179: it doesn’t standardize individual data elements;
is methodology and application independent; developed with international/multilingual users in
mind; and has many testers including Bellcore and EPA in US.
Outline of ISO/IEC 11179, Data Element Specification and Standardization, Parts 1-6:

Part 1, Framework for the Specification and Standardization of Data Elements

Part 2, Classification of Concepts for the Identification of Domains

Part 3, Basic Attributes of Data Elements: five kinds are identifying, definitional, relational,
representational, and administrative (these total to less than 50 metadata elements)

Part 4, Rules and Guidance for the Formulation of Data Definitions
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Part 5, Naming and Identification Principles for Data Elements: a unique nonintelligent
identifier must be assigned to each data element

Part 6, Registration of Data Elements
(More information on each of these Parts can be found in the briefing charts.)

Inputs/comments to the standard are welcome via ANSI X3L8 or via Mike Gorman to
mgorman @mitre.org.

What is a data element? It is a single unit of data that in a certain context is considered
indivisible. It is a field in relational database tables, attribute of entity type in Entity-
Relationship Diagram (ERD), attribute in logical data model, and attribute of object class in
object model.

Phil Cykana: Discussion of Initiatives on External Data Standards and DoD Data
Administration

8320.1 series guidance includes national, international and federal standards. There is a need to
accelerate development/establishment of DoD data standards. He showed us the approach used
in taking FIPS standards (FIPS PUB 5-2 codes for identification of states, DC and outlying areas
of US and associated areas, and FIPS PUB 6-4 which covers counties and equivalent entities in
US) and integrating these into an IDEF1X model.

He showed us an example of the Defense Logistics Agency interfacing ANSI X.12 terms and
definitions into DoD data standards. The IDEF1X metamodel for this shows the relationships of
ANSI X.12 transaction set, data segment and data element to an external-data-element entity that
is related to a DoD-standard-data-element entity. '

The expected results of this are: use of 1500+ X.12 data standards by DoD, FDAd and CDAd
participation; and acceleration and use of DoD data standards.

3.6 REPORTS ABOUT OTHER ORGANIZATIONS

Ms. Patricia Liggett: Report on NASA Conference on Catalog Interoperability/ NASA
Science Internet (CI/NSI)

NASA Distributed Active Archive Centers (DAACs) are single points of contact for a user to get
data from other sites (DAACs). NASA would like all of the DAACs’ data to be based on the
same data model. They are moving toward the HDF standard but don’t want to restrict the
NASA EOS DIS world to a single standard. Right now they have no firm requirements,
“centers” vary from very large DAACsS to a single scientist working in the boondocks collecting
data. They need to have a system that makes it easy for the user to access and acquire data and
for centers to supply data.

As far as data quality: scientific data may change as the type of processing applied to it changes
and there may even be a need to go back to source data and re-derive it using new methods—a
very costly thing to do. They have issued a paper on data quality and security. It is easier to
exert quality and security measures on the large DAACs than on the smaller collector. Some
NASA data that is available within hours to days for use in disasters is weather and global
change data.

She believes the DAACs need to talk to DoD about the DoD concept of megacenters. The
DAACs will be used worldwide. The Europeans and Japanese are cooperative partners in
development and use of international space centers.
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I/DB members can get on the NASA mailing list for RFPs resulting from Cooperative
Agreement Notices (e.g., between ARPA and NASA). The subject of the last one was on
applying NASA data to other uses.

They have been very concerned with catalog interoperability (CI) and ways to index and present
data. They now use SQL-based databases but they are looking at object-oriented DBMS.

The Committee on Earth Observation Satellites (CEOS) has an International Directory Network
(IDN). They are predicting saturation of the network due to scientific users and need better
compression techniques and network management techniques. Their directories are DIF based
which takes time and resources to implement. Many archives already make their information
available through Gopher and WWW, etc. and some form of cross-archive (DIF and non-DIF
based) text searches in pre-selected areas of interest would be a useful service (with warnings to
the user).

The EOSDIS Core System (ECS) Data Handling System (EDHS) is the on-line distribution and
storage system for documents about ECS. It is maintained by Hughes Applied Information
Systems at the ECS development facility and a list of relevant white papers and technical papers
can be found in the briefing section of this proceedings.

Mr. Allen Hess: BMDO Tests/Experiments Data Management Lessons Learned

Allen Hess described what BMDO did to provide a foundation for data management. This
included establishing test data centers, consolidating all test/experiment data, creating a Data
Centers Standards Committee (DSCS) and a Phenomenology Science and Analysis Group User
Products Information Group (PSAG/UPIG); drafting a data management directive and vision,
and providing core funding to support data management activities. All of the above would be
useful within the M&S community.

The data centers are the focus of data management and not only serve as primary archives but
also facilitate analysis by providing timely access to well documented and validated data and
data products. They also satisfy federal regulations requiring preservation of data collected from
federally funded projects.

The briefing (found in the briefing section of this proceedings) goes into detail on data center
lessons learned and should be reviewed by the /DBTWGs and Subgroups. In particular the
Repository Subgroup should look at their industry/federal standards and distributed
DBMS/client-server capabilities. The FDAd could see how they ensure the use of data standards
across data centers. The Authoritative Data Sources Subgroup may be interested in the
establishment of policy for the management of all the data (e.g., responsibilities), how release
authority is handled, and how to prevent duplication of data among data centers. A Security TF
would pay attention to security issues and user support and classification of aggregate data. The
Taxonomy Subgroup may be interested in their robust keywork list for use with summary
catalogs and database searches (at least as a possible subtree for BMDO type of data). The Data
VV&C TF may be interested in interacting with them on what they are doing in the VV&A/C
areas.

Hess provided us with a good graphic of the management of experimental and modeled
phenomenological data (see brief). He points out that there are lots of DoD and federal
regulations related to data centers that need to be observed. He said that BMDO developed a
data cost model but it is not being used due to cutbacks (we might want to look into this more).
To access BMDO data, one just needs to get to one data center since the master catalog can be
accessed from any of them.
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Dr. Robert Walker: Overview of C2 Core Data Model

The purpose of data models is to provide a high-level specification of the information inputs and
outputs of functional processes and information items subject to change, and to provide a
consistent basis for data element standardization. Data models do not limit the choice of
representations for storing data physically in a system, presenting data to users, presenting data to
communications systems, or exchanging data internally within an automated system. They do
not limit the choice of language for users, programmers or database query. He showed
Zachman’s Framework for information systems architecture and related data modeling to data,
activity modeling to function, and DISA architecture to the network.

The DoD Enterprise Model provides a defense enterprise-level view of the DoD Data Model.
The DoD Data Model is a single integrated data model for DoD and consists of approved entities
and attributes under 8320.1-M-1. The C2 Core Model is a C2 view of the DoD Data Model.

The JIEO/DAPMO integrates C2 and other functional area data models into the DoD Data
Model.

The C2 Core Model was mandated by the MCEB to be finished by 8/93 and revised in 7-8/94. It
differs from the C2 Generic Core Model accepted by NATO in that it excludes object-item and
object-type to simplify integration with the DoD Data Model. It has been recommended for use
by the C2 FDAJ, Intel FDAd and Army ODISC4. It serves as a core for C2 model development
and integration.

Concepts underlying the C2 Core Data Model: that the C2 focus should be on data for the
elements of the battlefield and their employment, and that there is a common core underlying the
C2 functional area. Battlefield elements comprise: person, unit, material, feature and facility.
Activities employ objects both as resources and as objectives and the objects occur both
generically by type and specifically by item. Objects can be located in a single way. Activities
can be grouped and structured as actions to specify subactions, plans, orders and requests, and
events. The C2 Core Data Model can provide a basis for integrating subfunctional areas, e.g., the
Fire Support Data Model is the first extension of the common core.

Challenges are to coordinate the C31 modeling efforts by bringing together M&S with C2 and
intelligence initiatives; integrating communications-electronics and environmental data
modeling; expanding C2 as new requirements emerge; integrating C2 into one C2 data model;
supporting development of the GCCS data model; and accelerating model integration and data
standardization. Miscellaneous observations include: GCCS bolted together JOPES and
Service’s data with no integrated data structures; 8320 is missing standards for bit encoding; and
the C2 Core Data Model development is missing guidance, funding, real estimates and
agreement.

Mr. Peter Valentine: Report on IEEE 1320.2 IDEF1X Working Group

IEEE 1320.2 was formed from the group that wrote the current FIPS 184 and is the WG
attempting to define the next generation of IDEF1X language. It is 2 mix of industry and
government representatives.

List of Requests for Changes (RFCs) that the WG is working on:

* Make the FIPS 184 formalization description more understandable

* Add Rule Constraint Language (RCL) and required support

* Allow Discriminator from ancestor (allow use of any attribute in view as
Discriminator)

¢ Support Multiple Inheritance
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* Re-examine Alias support
» Specify the Transform Model

« Agree on Interchange format: IDL PAR withdrawn, Case Data Interchange Format
(CDIF) under discussion

+ Dictionary Hierarchy: hierarchies implicit in domains

+  Usage Guidelines for Upper Zachman Framework rows: higher level modeling
guidance

+  Full method support: includes support for ADTs, methods with arguments and
specification language

Other efforts include: conformance guidelines being worked on by NIST (Bruce Rosen); and
WG members currently evaluating RCL by creating examples in each of their areas of expertise.

Issues: lack of vendor participation, and funding for development language components.

Peter noted that the IDEFO WG has better representation from vendors than does IDEF1X.
Peter believes KBSI owns the rest of the IDEF methods: IDEF3 for active processes and IDEF4
for OO.

The IEEE 1320.2 is expanding IDEF1X from data modeling into object modeling. They are
planning to introduce layered standards. They have been working with NIST on the IDEF1X
conformance guidelines. Next Working Meeting was held at NIST on August 7-9. The POC
is Mary Laamanen 301-975-3260.

Mr. Jim Glymph: The IDEF1X Experience

The Army data standardization organization is moving to DISA/JIEQ/CIM on 1 October 1994.
Carla Von Bernewitz, Director of the DAPMO, will be their new boss. They will be part of DoD
but will be working for the Army on the Army backlog until it is finished. The Army Data
Dictionary now uses the DoD 8320.1-M-1 structure, uses DoD class words, and uses “person”
rather than “individual”. He said that AR 25-9 will be going away and that when they move to
DISA, the Army data standardization process will be to submit candidate proposal packages to
Army ODISC4 where they will be submitted to the appropriate FDAd.

They have been working in the IDEF1X modeling arena since Oct 1990 and have developed 20
Army functional area models, the Army data model, 6 Sustaining Base Information Services
(SBIS) application models and integrated view, and reworked the battlefield logistics model.
The Army Data Model consists of models from TRADOC, Reserve component, SBIS, finance
and accounting services, C2 Core Data Model, and battlefield logistics. A success story is that
on modeling a recent training application they got 20% reuse of standard data elements and 40%
reuse of entities. He expects these reuse numbers to go up as more areas are standardized.

Glymph showed four different ways to get to IDEF1X. The preferred way is through IDEFO
process modeling (they did 20 functional models that way). The process model is developed to
the point where one can identify the information exchange requirements. Another approach,
used for the six SBIS and training models, is to use the functional description for the “to be”. A
third way is a facilitated workshop bottom-up approach that starts with a database list of data
elements and the user says which he needs. The last way is to reverse engineer a database model
into IDEF1X, which they have done for programs that reached MAISRC without data standards.

Their lessons learned: it is critical to use a facilitator; need to use the right functionals (customer
vs user); functionals need minimum IDEF training (e.g., 12 hours not a week or two); develop
standards as you do the data modeling; and reuse data standards.
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3.7 REPORTS FROM SERVICE M&S ORGANIZATIONS WITH RESPECT TO DATA
RELATED ACTIVITIES

Mrs. Lana McGlynn: Army M&S Master Plan

Purpose of the Army M&S Master Plan is to promote the adoption of standards and common
tools and processes in building and populating models and simulations for use in all applications
throughout the Army. It is required by DoDD 5000.59 and was published 4 May 1994.

The Master Plan table of contents is shown below and discussed in more detail in the briefing
charts:

Chapter I: Introduction

Chapter II. =~ M&S Environment
Chapter III: ~ Standards Development
Chapter IV:  Investment Strategy
Chapter V:  Plan Implementation
Appendix A: Glossary

Appendix B: References

Appendix C: Roles and Missions
Appendix D:  AMIP/DMSO Format

The Army will continue to have a standalone data standards system, even with Jim Glymph’s
group moving to DISA, but will stay aligned with the functional areas and will be merging more
and more with them. They will be supporting an online VV&A catalog but it will not be open, it
will only be available through Army specific points of contact.

In Chapter III, the Standards Development Process has well defined tasks: establish team
arrangements; perform domain analysis; define standards/ services required; develop
technical/procedural standards; achieve community consensus; build repositories; and educate
and assist modelers/users. Categories for Standards have been defined: VV&A methodologies,
data standards, system services, environmental representations, battlefield algorithms, operations
other than war, strategic activities, cost representation, distributed simulation standards,
computer generated forces, and user interfaces. Each category is assigned a coordinator and an
initial assessment is made for each category for the six tasks in the standards development
process. A crosswalk has been done between DMSO TWGs and the corresponding Army
standards categories.

LtCol Cheryl Balombini and Maj Roger Van Epps: Update from Air Force XOMT

The DoD DA program is driven by OSD Functionals, supported by Components and technically
administered by DISA. It covers data element standardization, data quality, data security, and
data base administration. In the Air Force organizational structure: LtGen O’Berry is the CDAJ,
COL Larry Sipos (ret) is the Air Staff POC who coordinates with FDAds, the CDAd, and
AFC4A/XPSD whose POC is Mr. Jim Neighbors who coordinates with the DAPMO, AF
functional data coordinators, MAJCOM DAds and others.
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AF/XOM provides guidance to the AF M&S community, oversees development activities, and
fosters implementation of data standards for M&S activities. XOM functions are to provide AF
MS&A leadership and policy; warfighter support for doctrine, strategy, training, wargaming and
exercises; analysis support for requirements, force planning, COEA, acquisition, and T&E;
technical support for standards, VV&A and technology assessment; and perform analysis to
support USAF.

XOM is currently working on a master plan so there is no timeline for the following
implementation steps: develop comprehensive M&S index/directory; assess development
initiatives; employ standardized data in model development; and continue to evolve legacy
systems. Currently, data collection is underway for the M&S index but data administration is in
its infancy and they will work closely with the DoD community and pursue development of data
standards where none exist.

They have the charter to oversee the joint framework for the next generation M&S environment
for constructive simulations with the initial focus of replacing the ALSP confederation of
models. The initiative is to eliminate: duplication, interface difficulties, data sharing problems
and over investment of critical M&S dollars.

Beliefs about the future: simulation can lead directly to improved readiness for Aerospace
forces; simulation provides the potential for significant improvement to the acquisition process;
and simulation’s promise will be lost without warfighter involvement and direction.

Mr. Dean Free and LCDR George Flax: Update from Navy M&S Office

Published in the “National Defense Authorization Act for FY94” on July 27, 1993 by the SASC:
The committee notes the continuing lack of a central focus in the Navy on M&S. The Navy has
been in the forefront of M&S at the technical level, though most of the activities are undertaken
in the field and there has been little coordination and poor oversight over these activities. A
coordinated focus in the DON could substantially improve the Navy’s long range resources and
operational planning.

Current view is that there is: an uncoordinated use of models; disparate and duplicative model
development and database development and maintenance; few M&S have any level of V&V,
there is expensive, ineffectual participation in distributed simulation exercises and
demonstrations; poor transition of M&S R&D efforts to Navy programs; and uncoordinated
efforts to build tools for the future.

The proposed management structure (shown in briefing) is for an M&S Advisory Council (with
USMC EA and USN EA) and members from Acquisition, Doctrine, Training, Operations,
Marines?, Assessment, T&E, and Logistics. There would be M&S fdads in each of the above
mentioned areas to provide vision for use of M&S tools within the functional area, etc. There
would be M&S policy, coordination and technical support for: VV&A instruction and
coordination; support for common simulation framework; support for advanced simulation
technology; and writing and maintaining master plan, investment and strategy, coordination with
DMSO and Joint. The M&S Technical Support Office (SPAWAR 31 integrator) would interface
with industry, program managers, ARPA/ONR/DMSO, N096, CNA and other FFRDCs,
university labs, and Naval and other Service warfare centers.

Summary: Navy has an M&S mission; organization has been approved by the Undersecretary
and includes data base development and maintenance; technically, among other things, NSS
establishes a common framework, standards and protocols and is a prototype for JSIMS;
distributed experiments are a key part of applications; there will be an automated repository for
M&S; and VV&A will be supported.
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LCDR George Flax is the Navy representative to the /DBTWG and is involved with the ARMS
program. The Navy ARMS system will have over 350 sources of instance data and they are
trying to get the instance data out to users in spite of having no standards. They are providing
the user with multiply sourced data and trying to develop tools for deconfliction (a semi-
automated process using mediators). ARMS is a centralized repository drawing data from many
sources and putting it into a common format. An objective is to consolidate redundant data
gathering and distributed efforts. ARMS will ensure reliable sources of authoritative data use in
assessment, be an electronic clearing house for data, and provide blue force data from the
NWTDB. ARMS is secret high and there is an issue on how widely they can disseminate
sensitive data (such as acoustic signatures). There is an issue with authoritative data sources in
questioning the need to identify some sources. ARMS is implemented on the MAC and
currently has characteristics, performance and effectiveness data and a partial set of red data. It
is integrated with the ITEM Navy system, with MARS and an integrated analysis Navy system.

3.8 REPORTS FROM FUNCTIONAL WORKING GROUPS

CDR Mike Lilienthal: DoD M&S Master Plan Process

CDR Lilienthal began by showing a chart of the relationships from the USD(A&T) at the top to
the Technology Working Groups (at the bottom) to which /DBTWG belongs. (The I/DB Task
Group is now known as the Information and Databases Technology Working Group
(/DBTWG).)

The DMSO four major objectives and subareas needing objective action plans are:

(1) Provide Technical Framework for M&S: develop simulation architecture, protocols and
standards, and data base and repositories; and provide common tools (VV&A) and
enhanced communications.

(2) Develop Authoritative Representations: for environment, terrain, behavior, and systems.
(3) Integrate Live-Virtual-Constructive Simulations
(4) Broaden M&S Applications: logistics, mission planning/mission rehearsal, acquisition

The overall process will be to: identify user needs through the Functional Working Groups,
conduct technical assessments (every year) through the Technology Working Groups, establish
Integrated Process Teams (IPTs), develop investment strategy and follow-through.

The tasks of the TWGs are to perform technology assessment, project guidance, project
mentoring (making sure DMSO projects are moving along on the right path), community
coordination (/DB meetings and TWGs are an example), and participation in Integrated Process
Teams. The existing TWGs are Architecture, Information and DataBase, Verification,
Validation and Certification, and Networking. The new TWGs will be: Environmental
Representation, Computer Generated Forces, Human System Interfaces, and Interoperability with
C3I Systems.

The tasks of the FWGs are to validate needs, prioritize the sub-objectives, identify major
Component programs and participate in Integrated Process Teams. The FWGs are: Education,
Training and Military Operations, Analysis, Research and Development, Production and
Logistics, and Test and Evaluation.

The outline for the Master Plan has sections on introduction, vision, goal and objectives,
organizations supporting Defense M&S, implementation strategy and Appendices for each of the
four objectives and subareas.
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DDR&E has identified 20 science and technology (S&T) areas, one of which is M&S. Each
S&T area is preparing a Technical Area Plan (TAP). The team preparing the M&S TAP is
chaired by Dr. Anita Jones and members are from the EXCIMS and MSWG.

The FY95 DMSO investment plan is to support efforts in three areas: (1) infrastructure (where
the /DBTWG falls), (2) FY94 IPL tails, and (3) focused areas that build on interoperability and
jointness including support for mission rehearsal/mission planning, terrain, CGF/SAFOR (under
consideration are logistics, acquisition, and test and evaluation).

The key organizations supporting DMSO include: M&S ATD, DISA, ARPA, ARPA/DISA
AITS JPO, industry and academia, Congress, Intelligence Community, Services, Combatant
Commands and Joint Staff.

The Senior Readiness Oversight Council (SROC) meets monthly. One of the DMSO goals is to
improve readiness through simulations by applying existing simulation technologies to improve
readiness training and monitoring with emphasis on Joint readiness, mission planning and
rehearsal, Reserve Component readiness.

Dr. Pat Sanders (presented by Mr. Jim Heusmann): Report from the Analysis Functional
Working Group

Analysis supports the decisionmaker in the: Requirements Process (JROC, operational
commanders, CINCs, etc.) in mission area analysis, wargame analysis, battle lab output, etc.; the
PPBS Process (DRB, Programmers) in resource allocation studies, value added analysis, etc.; and
the Acquisition Process (DAB, PEO/PMs) in COEA, affordability assessments, trade studies, etc.

Effective analysis is relevant, responsive, and credible. It needs M&S that address the questions
of interest to the decisionmaker and include factors to which the decision is sensitive; accurate
and accessible data for terrain, atmosphere, behavior, weapons performance, cost, efc.; rapid
scenario generation; analyst friendly M&S tools; PC-based M&S; confidence in analytic tools
(i.e., standards and VV&A procedures and technology); and confidence in the analyst.

Mr. Fred Myers: Report from the Production and Logistics Functional Working Group
The P&L FWG was established in December 1991 by ASD(P&L). Its charter includes: foster a
realistic portrayal of production (including industrial base capabilities) and logistics in war
games and simulation; promote use of real world models to bring battlefield operations and
maintenance requirements to the product design process; and to create a methodology for
evaluating P&L M&S needs.

They surveyed M&S catalogs against their needs and looked at over 200 M&S.
They identified six key production needs:

(1) Production/manufacturing tools for integrated product and process development

(2) Technical processes and data models: production control and shop floor control models

(3) M&S support of remanufacturing and repair

(4) Coordination with national and international standards efforts (need common datasets and
standards)

(5) Policy and management direction on standardization of M&S

(6) Industrial base reconstitution

They identified nine key logistics needs:
(1) Higher fidelity representation of logistics in combat models

(2) Credible logistics databases and data collection capabilities
(3) Planning/execution tool to support the CINCs in OPLAN assessments
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(4) Analysis tools to study effects of force sizing and unit realignment on logistics infrastructure
(5) Acquisition logistics modeling

(6) Capability to quantify implications of alternative materiel management policy

(7) Analysis capability to evaluate NDI/COTS equipment performance prior to purchase

(8) Interfaces between live, virtual, and constructive models

(9) Tools to support logistics considerations in the PPBS process

Data management needs are for: common datasets to enable sharing; and data structure metadata
(to make it easier to determine data usability, independently validate available data, develop
inter-related models, and support consistency of results between models).

They cannot effectively use M&S capabilities without common data sets and recognized data
structures—they are the key to successful M&S implementation. We need to be sure the key
players are involved in the data activities and plan for evolving systems and standards since
changes are inevitable.

3.9 REPORTS FROM M&S DATA RELATED PROJECTS

Dr. Henry Heckathorn: Report on Environmental Effects in Distributed Interactive
Simulation (E2DIS) Project: An Object-Oriented Technology for Integrating
Environmental Effects and Distributed Simulations

Dr. Heckathorn is the E2DIS PM and Chairman of the E2DIS Technical Management Council.
The E2DIS mission is: to the extent that they impact weapon system performance and attrition,
provide the means to incorporate sufficient and realistic environmental representations, effects
and processes consistently in DIS. The goals are to provide E&E2 infrastructure for sensor
response (recon, surveil, acquire, track, assess, etc.), platform motion (performance,
trafficability, velocity, acceleration, etc.), and use of environmental models in decision aids and
human factors. An important specific goal is to achieve the high fidelity simulation of sensor
detection of targets.

Modeling issues for DIS include: adequate modeling of E&EZ2 is critical to realistic simulation
of battlefield; attrition is what counts (if E&E2 doesn’t effect the outcome of a simulated battle,
its inclusion in DIS is hard to justify); sufficient-fidelity, physics-based models and data are
required to handle the variety and dynamics of the real world; a broad range of scales and levels
of fidelity are needed; DIS must handle dynamic environments in interactive, real-time mode for
virtual simulation; and consistent representation and treatment of E&E?2 is critical for a “fair
fight.”

Fundamental E2DIS jobs: methods to ensure common E&E2 across DIS cells; finding optimal
solutions by testing against an objective function; exploring various methods to achieve goal of
high correlation; judging solutions by how well they measure up to the objective function but
temper with pragmatic requirements; and adopt workable development process.

The E&E?2 includes: atmospheric sciences such as meteorology and its effects such as rain,
snow, etc.; wind flutter effects on sensors; they don’t do emissions but do obscurants such as
smoke; and terrain. E&E?2 changes include the effect of the fog rolling in on the way a sensor
works. They may need to work in four dimensions: X, Y, Z, and time.

The eight tasks are: management and integration; survey requirements and capabilities;
standards (define standard database structures, transfer formats and messages to allow E&E2 to
be used in DIS); environmental representations (develop automated methodologies and
procedures to put numerical environmental data into standard form); environmental effects and
processes (provide sufficient fidelity, etc.); prototyping and experimentation (prove viability);
and constructive simulations.
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The E&E2 DIS 4D data must consist of basic measurable parameters; must maintain temporal
continuity; consists of land, sea, air and space data that is physically consistent across boundaries
of these domains; must be scalable, must be VV&Ced; and must be object-oriented. Currently,
E2DIS requires two distinct databases: atmosphere and terrain.

The basic principle of OO database design is the layered interface that allows the user to specify
input and output to a database without concern for implementation and allows different users to
have different views of the same data. They plan to use COTS OODBMS technology. Contact
Judith Herbst (STX in Washington) with respect to how OODBMS allows user to specify his
data requirement and hide design, whereas RDBMS does not.

On data standardization: they are coordinating with existing DoD efforts and will submit
standards to the CIM process. They require environmental PDU tables and there are a set of
standard transfer formats they are developing or considering adopting (see briefing charts).

Question about use of BMDO Analytic Tool Box: it provides a confidence assessment without
true VV&A.

Dr. John Harding: Report on Master Environmental Library

This is a DMSO FY94 new start that addresses the M&S infrastructure. The rationale for this
project is that no standard, high resolution databases exist for realistic ocean, atmosphere and
near space environment data. The Services, NASA and NOAA share access to large sets of
environmental observations and models but no standard extraction methodology nor DoD library
applicable to M&S exist. Long term vision is of an environmental library having features of:
general M&S applicability, multi-service, digital, consistent from R&D through operations; and
containing historical, statistical, and 4-D data.

Short term MEL approach is to build a rapid prototype; long term MEL approach is to
recommend architecture and contents. The specific tasks are: environmental requirements;
architecture; climatological and fixed databases; integrated synthetic scenarios; prototype
demonstration; prototype evaluation; and management and integration.

The architecture task is looking at browsing techniques such as WWW Mosaic and the NEONS
browser of which they gave a very good viewgraph demonstration. The Integrated Synthetic
Scenarios task is identifying relevant 4-D scenarios, selecting and acquiring data and models to
create prototype scenarios, creating integrated environmental scenarios, and populating the MEL
prototype with them.

They eventually plan to work with E2DIS. MELS will bring data from NASA, NOAA, and DoD
together which may require deconflicting the data.

Mr. James Hammond: Report on Naval Battle Force Tactical Trainer (BFTT)

BFTT concept is that the ship presents the most effective training site for appropriate operational
and functional training. This allows ships to train using their own equipment, system
configurations, and operational/casualty procedures. Enhanced training efficiency will result as
training redundancy is identified/eliminated, a necessary reality in terms of future down-sizing of
the Navy.

BFTT focus: incremental development by baselines; leverage off of existing training systems;
utilize Navy standard databases; coordinate and integrate with other programs; build only what is
necessary; use existing contracts when possible; and accelerate to support ATO/TTS and
downsizing. BFTT will support operator/unit/team training, Afloat Training Organization
(ATO)/Tactical Training Strategy (TTS); Battle Group/Battle Fleet commander training; and
Joint training.
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The BFTT gameboard is 4000 X 4000 miles, altitude 300K FT, ocean depth 16K FT, worldwide,
and 2600 DIS entities (2K guided missiles, 500 countermeasures, and 100 environments).
Developmental test IIA October 94: multi-ship/shore connectivity, battleforce and unit-level
training, multi-warfare (AAW, ASW, and EW), DIS 2.0.3, technical measures are entities = >
than 100, latency < 300 MS, synchrony > 98% and debrief 15 min (ship level) and 90 min (force
level). The 95 development test is stepped up to show JMCIS interface and technically to handle
entities = > 512, latency < 300MS, synchrony > 99.9% and same debrief. They plan on
participating in future I/ITSECs and STOW-Ex’s, DT-IIIA (FY96), and DT-IIIB (FY97).

The BFTT distributed backbone is DIS, and it uses models and databases to implement DIS. Itis
a customer of validated models and standard databases and is establishing a Database WG.
BFTT database issues include: need to interface with most shipboard embedded trainers which
don’t work with NWTDB data; need to interface with many shore sites; must fill legacy
databases under control of others (mostly NWTDB); must be interoperable across DoD; must
have flexible database architecture to allow for future growth and at same time support legacy
databases; DIS architectures achieve fidelity by employing real data; minimize traffic by pre-
positioning correlated databases; following DoD data modeling approach; choosing optimum
database schema (balance between OO (future) and legacy (RDBMS DoD installed base); and
legacy intelligence databases are classified.

SPAWAR/NAVAR is addressing next generation computer resources. DISWG is tasked to
define a Navy Standard Database by 1997: working with standards groups and industry to define
potential COTS products; ARL-UT Research heads DB architecture WG; recommend NAVSEA
use forum to develop candidate database development across combat system products.
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4. REPOSITORY DISCUSSION ON MONDAY JULY 11, 1994 AT 1700 AT DMSO

This meeting was held to discuss and agree on the MITRE task objectives and coordinate that
effort with the Data Standards TF Repository Subgroup effort co-chaired by Jim Augins and Pete
Valentine.

Jim Augins said that the repository design should be driven by the life cycle maintenance of the
data. Attention needs to be paid to mechanisms for use and maintenance of the repository as well
as the telecommunications aspects of federated systems (for distributed repositories).

Agreement to MITRE’s task deliverables: ‘ ‘ _
MITRE’s approach is to define the repository for DoD M&S military applications in the five
DMSO functional areas in support of the warfighter

DESCRIPTION PRODUCTS
1. Mission Statement Activities and product ~ IDEF1X data model of repository
requirements
2. Standards affecting #1 Issues: list/report for current use and for
Subset of #1 3-5 years
Identification/issues/impact/ and the
application to M&S

3. CONOPS for each role in order to serve IDEFO
needs identified in #1. Roles are: FDAJ,
study director, data center, VV&C system
developers, DBAd, Services’ data
acquisition (deconfliction)
Repository Subgroup Tasks:
1. Organize itself
2. Work with MITRE as subject experts on #1 and #3
3. Review #2

4. Assess, prioritize, and recommend at the end of the MITRE effort
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5. COMPLEX DATA TASK FORCE MEETING NOTES

5.1 AGENDA
WEDNESDAY JULY 13, 1994, 0800 — 1700
0830-0900  Review of goals, strategy, accomplishments: Ms. Iris Kameny
0900-1000  Object Oriented Modeling Techniques: Ms. Elaine Ward
1000-1030  Break
1030-1230  C2 Core Model: Dr. Robert Walker
1230-1330  Lunch
1330-1400  Data Modeling Needs for the National Ground Intelligence Center:
Ms. Janet Morrow
1400-1430  Discussion of Three Taxonomies: Iris Kameny
1430-1500  Break
1500-1630  Complex Data Categorization Discussion: Mr. Len Seligman and
Mr. Peter Valentine
1630 - 1700 Wrapup: accomplishments, next meeting and goals, etc.
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5.3 COMPLEX DATA ISSUE DISCUSSION

Ms. Iris Kameny: Review of Goals, Strategy, Accomplishments

Iris Kameny began by reviewing: the organization of the Complex Data Task Force, previous
activities, and long term and short term goals. The long term goals are to develop an M&S
guideline to data modeling and standardization of complex data types in coordination with CIM.
Near term goals are: (1) definition and categorization of complex data; (2) developing complex
data models and standards (as well as data modeling techniques and standards) from pilot studies
by participating projects; and (3) coordination with CIM as to issues and problems and suggested
extensions to data modeling and standards.

The definition and non-exhaustive categories of complex data agreed to in the April 6-7, 1994
meeting can be found in Section 3.4, “ Results from I/DB Task Forces and Subgroups”, under
Mr. Len Seligman: Report from the M&S Complex Data Task Force Subgroup on
Categorization.

Items of interest that occurred between the April meeting and this July meeting include: (1) the
DMA MC&G standardization effort funded by CIM is underway; (2) the DIRS model definitions
paper has been delayed; and (3) the Workshop on Data Representations in Scientific
Computation hosted by the Climate System Modeling Group at LLNL will be held at Villa
Tassajara, Pleasanton Calif., August 16,1994 (they are addressing things such as grid
representations, geometry, units and a host of parameters and attributes currently incorporated
into scientific DBMSs and code development environments). Duane Hufford provided an
“example metadata model for mapping domain collisions due to data element associations” (that
is included in the Appendix).

Issues/briefs that the group wanted to cover during this meeting included: (1) results of the first
[EEE Metadata Workshop (2) progress toward development of taxonomies (3) brief and
discussion of object-oriented data and OO data modeling; (4) discussion and evaluation of C2
Core Model (5) brief from Janet Morrow on National Ground Intelligence Center

Ms. Elaine Ward: Object Modeling: A Solution to Complex Data Challenges

Most complex data challenges are a result of organizational dynamics and technological
advances and will not be solved by object modeling or any other modeling technique.
Organizational dynamics affect inter-and intra- organizational data: business process (domain)
changes; instance data changes; mappings among different organizational and systems models;
data dependencies or business rules; data semantics inconsistencies among data models; and lack
of normalization in legacy systems. Technological advancements affect issues relating to data
integrity and synchronization: heterogeneous, distributed environments; data interoperability;
data sharing; and user access privileges/ownership.

Traditional data modeling techniques are static and associate primitive types (entities) with
attributes without capturing semantics. A problem is that instances that do not relate to each
other may be compared by accident (e.g., one may try to select or join across data fields that are
the same syntactic data type (e.g., character) but are not related, such as name of country and
name of organization). Relationships of complex data include inheritance, composition
(hierarchies, complex structures, BLOBS).

Key aspects of object orientation are not really agreed to yet but there is general agreement on
the following basic concepts for OO. Static characteristics: unique identity; encapsulation
(enforced association of attributes and behavior); information hiding; class concept (template
that represents common instances); and complex relationships (e.g., inheritance). Dynamic
characteristics are: notion of state; message passing; well-defined interface (access through
methods); and polymorphism (ability of two or more classes to respond to the same message

appropriately).



-37-

Important comparisons between data and object models: both models promote reuse and
synchronization, promote data sharing and avoid stovepipe systems. There is a difference
between the models in focus/scope in that top-level object models have a domain focus problem
(often including people and other resources), and conceptual data models tend to focus only on
the data to be stored in the database. There are differences in content: object models include
problem domain classes, their behaviors and relationships among the objects while data models
include mainly entities, attributes and basic relationships (but sometimes include a mechanism
for strong typing). She showed an example of entity vs class for a tank where the tank class
included an identifier and state that was not present in the tank entity. She also showed how
objects could inherit polymorphic attributes through value restrictions on information types in
their subsets. OO also enables the modeling of the behavior of data because it can address both
static and dynamic characteristics.

Issues: objects are in the eye of the beholder (objects are abstractions that can be used to model
various views, or represent large-or fine-grained information) and underlying object models used
by different technologies are not necessarily compatible. There are different types of objects
(e.g., corporate level objects, subject area domain objects, system architecture objects, analysis
and logical design objects, physical design objects, implementation objects) and related models
developed with different OO techniques do not easily map to each other nor do models
developed with OO and non-OO techniques. The briefing goes into some detail on the problems
in relating models in each of these areas.

Summary: (1) mixing and matching of OO analysis and OO design methods takes up front work
and is not always seamless; (2) one needs to establish a well-defined process before beginning
data modeling activities; (3) pilot studies help in identifying potential approaches; (4) object
models can provide significant enhancements over traditional models; (5) to reap benefits from
OO one must use proper tools, and ensure that tools and methods can integrate with process and
implementation technologies.

Object oriented issue discussion included: ( 1) concern in confusing class and type; (2) Elaine
Ward mentioned a comparison document of OO methodologies that was available from MITRE;
and (3) the CCTT domain analysis and DISA/CIM design analysis may have relevance here.

Dr. Robert Walker: C2 Core Model

The purpose of data models is to provide a high-level specification of information inputs and
outputs of functional processes, particularly those information items subject to exchange. A data
model provides a consistent basis for data element standardization. The C2 Core Model began as
the NATO C2 Generic Hub data model. The concept was to define a core C2 data model that
could be the common starting point or hub for data models in all C2 subfunctional areas. Each
subfunctional area would be an extension to the generic hub.

Dr. Walker briefed during the 2-day /'DBTWG meeting, but agreed to come to this TF meeting
and go into more detail about the C2 Core Model. IDA has proven that data models can be
developed at the core level and extended. The question being asked by our M&S community, is
whether we should start with the C2 Core Model and build our own M&S extension(s).

The C2 Core Model is missing references to certain other models in the functional areas of
personnel, logistics, finance and accounting.

Last year the MCEB directed the C2 FDAG to build the C2 Core Model from the NATO Generic
Hub model so as to be integrable with the DoD Enterprise Data Model. This required excluding
the object-item and object-type concepts from the C2 Core Model. The results of this exclusion
has been to explode the C2 Core Model. In data modeling, there is often a tradeoff of precision
vs complexity. The current US position is to have precision and complexity.
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Location and time are complex concepts with many representations that need to be modeled in
the data model.

Location in the DoD Enterprise model is separate from the DMA geo-loc feature for C2. There
are hundreds of ways to represent location. The C2 Core Model uses an abstract data type called
location with thirty-five different representations. The multiple representations need to be
formalized. An example was (1) establish the DMA standard as the DoD standard, (2) establish
a UTM “standard”, (3) have standard algorithm for translating the standard to UTM, and (4) have
standard algorithm for translating UTM to the standard.

Location would only be connected to object items. An associate entity would be used to indicate
how location is calculated for an aggregate object (e.g., location of unit could be a geometric
weighting, location of commander, etc.). Accuracy would be an attribute of the associative entity
while precision would be an attribute of location. For each material and location, there would
need to be a key to the different instances of the location code (to translate to different
representations).

For signals of an unknown object, “signal” would be a feature of the object. One could keep
track in the “material” entity of position and speed or could have position and speed as part of
location.

He discussed migration of existing systems to the C2 Core Model. An example is JOPES. One
way 1is to include the whole JOPES model as is and enclose it in dotted lines (as a black box).
Another 1s to define new independent entities in JOPES and integrate those with the C2 Core
Model entities.

He discussed logical modeling of point, line, area, polygon. There is only one attribute with
coordinates in the data model and that is a point. An associate entity is used to model a line in
terms of two points; areas and polygons are handled similarly. An exception is a perforated area,
1.e., an area with holes or something missing.

He said that we could replace “location” with other concepts needed by the M&S community for
our data model.

He is very interested in having the M&S community and the intelligence community try to use
the C2 Core Model and point out problems, lacks, etc. He would like us to think of this as a set
of specifications to complete for DoD.

In the Fire Support extension to the C2 Core Model, there is a concept of object type
effectiveness (e.g., material type and material type (tank on tank) has a data element Pk that has
values). The value is modeled against the two dimensions. A target is the focus of an action
against a thing that actually exists. A target doesn’t become a thing until it is part of an action.
We need to find out more about this way of modeling weapon performance data elements.

The C2 Core Model is the source of all C2 data elements but not of their implementation. The
DoD Data Model consists of entities and attributes that have gone through the approval process.
The DoD Enterprise Data Model has not gone through the approval process. JOPES + the C2
Core Model have been circulated for comment. The M&S community goal is to integrate our
data models with the DoD Data Model in accord with the Enterprise Data Model, using the C2
Core Model as guidance. (He said this, but in practical terms I am not sure what *“in accord with”
or “as guidance” means.) The C2 Core Model is an option Walker believes we won’t get
anywhere without; we need to use it to get integration about data M&S needs to use and share
with the operational community. We need a strategy to get data requirements into the DoD
process. We need to find resources in the DoD community to help us do M&S data modeling.
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He said for us to pick a day to work with them and they would try to find the time. The C2 Core
Model document is a high level document to use; we may also need something more detailed.

Ms. Janet Morrow: National Ground Intelligence Center

Richard Bernstein has been working with Ms. Morrow on intelligence data for ground systems.
They have now joined with the tactics and doctrine center. They deal with data and information
at all levels of security.

They distribute their data on CD-ROM and it can be accessed via hypertext links. Their database
plan calls for the use of hypermedia to link different types of information such as hypertext
documents, weapons characteristics in an Oracle database and an object base. They have
complex intramodel relationships. They have the ability to extract data/information from free
text using expert system tools. The multimedia information includes combat instruction sets,
video, pictures, and graphs. Their C2 database is in template form showing unit, equipment and
who communicates with who.

She thinks multiple relationships, aggregations, metadata, dynamic data, etc. all need to be
focused to get the information people need. If this were done correctly, one should be able to
create, for example, a generic tank object to play in DIS.

Their data quality is usually very good since the analyst knows the area well and may use CAD,
engineering models, projections, tests at Aberdeen to do validation. There is a measure of the
degree of confidence in the quality of the data. There are four confidence levels: 1 is certain, 4 is
an engineering guess. It is often hard to capture the data because of complexity, the data is not in
3NF, and the same data may be in many different categories.

They would like to talk with us more about data models and M&S.

Jim Augins: Discussion

Multimedia data is complex data. He has information on multimedia standards, products, and
research. This includes the communication standards used to access multimedia and hypertext
information over the internet. He will be publishing a Mosaic page with a Universal Resource
Locator (URL) for the repository subgroup. The Mosaic page will include a bibliography of the
information he has in his notebooks (multimedia, exchange standards, etc.). His next step is to
send out a set of abstracts and URLSs over email about multimedia and communication and
exchange standards.

Discussion
ODBC is an Open Data Base Connectivity standard agreed to by a consortium of DBMS
vendors. It allows access to different DBMS services.

The Microsoft standard uses an object library incorporated into the application. This acts as an
ODBC DMS. It is needed to solve SQL incompatibility problems. NIST is involved in these
standards.

5.4 SUBGROUP ORGANIZATION

The TF agreed to do away with the Complex Data subgroups leaving the Complex Data Task
Force with no subgroups. The TF goals remain the same: to continue to work on data modeling
of complex data, guidelines to modeling and standards for complex data, and pilot studies. It
was agreed to make the Taxonomy Subgroup issues and goals the responsibility of the Data
Standards Task Force Repository Subgroup.

Summary: during the April meeting the TF agreed on a definition for complex data and defined a
non-exhaustive list of categories of complex data. During this meeting, it was suggested that
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future pilot studies for complex data be selected from among the ongoing M&S projects, e.g.,
CCTT, UTSS, ARMS, CENTCOM’s CFDB. Another possibility suggested at an earlier
meeting, is to select Navy and Air Force weapons performance data for pilot studies as a
complement to the Army TRAC pilot study and as a way to look at data modeling and standards
across a large part of the DoD weapons performance data.

The new effort getting underway for a Joint Simulation System (JSIMS) was discussed. JSIMS
will have an object oriented base. There is a need to understand how the object-oriented

approach will fulfill the DoD 8320 requirement and IDEF1X data modeling. This TF needs to
interact with JSIMS to understand their intent with respect to data.

5.5 FUTURE MEETINGS

There was no future meeting scheduled.
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6. DATA STANDARDS TASK FORCE MEETING NOTES

6.1 AGENDA
THURSDAY JULY 14, 1994, 0800 — 1200
0800-0815 Review of past meetings and objectives
0815-0845  Report on Needs for DIS Data Standards paper: MAJ Walt Swindell
M&S REPOSITORY SUBGROUP SESSION
0845-0900  Repository Goals and Strategy: Mr. Jim Augins
0900-1000  M&S Repository Design Discussion: Mr. Mike Gorman
1000-1030  NASA Distributed Active Archive Center (DAAC): Mr. Ken McDonald
1030-1130  Repository issues and next steps: Mr. Jim Augins
1130-1200  Wrapup: led by Iris Kameny



- 42 -

wod erreds a[Iasjunymuosyem

[rw AuLre’ 7, [ yua-eonyoenygdounuarea
aog eseu by adjugguipinedso

NP ST WLIRYI@ IS

[T AuLre’ 2 [ qUIL-ednyoeny@appnios
[ B[P O P OSWIPHIOURI[d

[ [Teg@uolsTel

woo nIggyommpuil
aog-eseudf-afe-suoispred

[T’ AABU 20UD " STWIOI @I0UI B GUY%ZZU
10 pueigAusurey]

[T e[pronproswpgoIony

[rursof-a30[ 139Uy @ 1 grIEpIW

npasexa)n-inie mi[rewiswgrewswgds  puowurey
[TUE[polIp*OSWpP@IPEPPEY

FroonugueuLiofu

S10°EpI@OWEY

g10'anuguesunpl

F10° 0MIUI@LISATED

[uu-saf+a30[ 119U09)@ I9¥IEq

[rur ye by [rew-woxguiquioreq

[T IsougsuIgne

SSHAAAV TIVIN-A

L8T0-0¢8 {S07)
9L6¥-8€S (209)
L220-8S¢€ (207)
9v£8-08¢ (LOY)
6¥G1-€¥9 (€0L)
T18¥-8€S (T09)
1065-889 (109)
00LL-1LT (€0L)
YPeS-8L2 (01Y)
99.8-987 (10€)
019G-90S (€0L)
G.90-€6¢ (818)
966¥-889 (109)
11¥0-€6¢ (01€)
0990-866 (£0.)
0€¥9-828 (€18)
€199-€¥¢ (€0.L)
66CE-G€8 (C19)
6¥56-859 (LOV)
99T.-£88 (€0.)
8999-6¥8 (€0L)
v$29-€88 (£0.)
92£9-€88 (£0L)
GO61-129 (012)
0¥£S-¥0S (307T)
€256-€SS (619)

#ANOHd

002S-2€8 (507)
€L67-8€6 (209)
860€-8S¢ (T0T)

£e6¥-8¢S (209)
6£9%-889 (109)
9968-1.27 (£0L)
¥69%-8.¢ (01%)

GEG0-908S (€04)
80SY-£6€ (818)
652.6-889 (109)
8187-€6¢€ (01€)
L990-866 (€0L)
6167-828 (€18)
6199-€¥C (€0L)
65CE-5€8 (T19)
1S¥1-283 (LOV)
1669-£88 (£0.)
88.9-S¥8 (€02)
€8€€-€88 (€0L)
L8L5-€88 (€0L)

TSeS-v08 (207)
€809-€GS (619)

#XVI

00Z1—0080
v661 AINL v ‘AVASANH.L

ONLLATIAN HOHO0d MSVL SAAVANVILS VILVAd

VIAVJS/Vid
AdAr/oHdavsn
©H VSVN
ASL-OMVN
WOV/INd
addar/oso
ONVIDOAVN
"YIIL SdD
VVSINY

VSVN

oul "IMS
VSVYN/1dr
NVADO AVNINOD
ANV
osias/odir
20 sn

vid

IV

10

HALIN

vdal

RALIN

HALIN
SIV.L(/dsO
LNOX/4vsn OH
ou] ‘sqv

D40

uosjep wip
aunualeA 'd
Fuipnedg rewg
qHug Ia3lad
I9[ssag uyop
ISPPILING Aoy
JOPa0IyOS H
oleguejueg uIp
UoIS[eY HIe
PIBUOCOIN USY
HorayIeN wp
198817 1ed
Hunopayy py
Auswrey] sy
ONny uaryH
supjdoy oI
SSO US[[V
puowiurey] uip
PeppEH 1]
UBULIOY) [9BYDIA
awresj aqIN
ueoun(y 1w8oy
H2A[ED BPUL]
JIo¥Ieg YORy
farquioged "D
surgny wip

HAWVN

LSI'THHANALLY T9



- 43 -

6.3 DATA STANDARDS ISSUE DISCUSSION

Ms. Iris Kameny: Review of Past Meetings and Objectives

Iris Kameny opened the meeting and quickly reviewed the purpose and goals of the Data
Standards TF (condensation of what she presented on July 1 1th at the opening session of the
I/DBTWG, her briefing charts are in that Appendix). The Data Standards Task Force has formed
two Subgroups: the DIS Data Standards Subgroup chaired by Walt Swindell and Army/TRAC
and the Repository Subgroup co-chaired by Jim Augins and Pete Valentine. The DIS Data
Standards Subgroup held a meeting in Orlando to organize the writing of a DIS paper to be
presented at the September DIS meeting (the paper has been accepted.) The Repository
Subgroup held a short meeting during the previous /DBTWG meeting in February and asked to
use most of the time in this meeting for a Repository Subgroup meeting. The first hour of this
meeting was devoted to the Data Standards TF and the last 3 hours to the Repository Subgroup.

MA]J Walt Swindell: DIS Data Standards Subgroups

Walt Swindell was scheduled next to speak about the DIS Data Standards Subgroup activities
which resulted in the paper “DIS Needs for DoD Data Standards” co-authored by members of the
Subgroup. Walt was unexpectedly called back to Leavenworth for the birth of his fourth son and
so Iris Kameny presented his brief on the DIS paper. Essentially the purpose of the paper is to
convince the DIS community that the DIS PDUs will not be adequate, efficient or cost effective
for supporting interoperability among models and simulations. Instead, data standards based on
the DoD data modeling and standardization process are recommended. The paper discusses the
evolution of data standards, the DIS vision and the lack of data standards in that vision.
Advantages of using data standards: cost efficiency in reuse of data and data standards, increased
credibility of DIS exercise results, reuse of models, interoperability of M&S and operational
world (given operational world will be developing and using data standards), and affect of data
standards on use of legacy instance databases. The paper describes the standardization process
with examples of IDEF0 and IDEF1X modeling. The paper ends with a vision of DIS using data
standards and a suggested roadmap as to what DIS should do in the future.

Dr. Jim Hammond: Security Issue

BFTTs raised a security issue since they are working with DIS but need to use classified data.
This issue has been folded into the overall recommendation to DMSO that a new /DBTWG task
force be formed to address data security requirements and get M&S data security requirements to
DISA/JIEO/CISS for attention and solution.

REPOSITORY SUBGROUP MEETING

Mike Gorman reminded us that the review of the MITRE M&S Mission Statement part of their
repository requirements task was due for review. On 7/29 they plan to send out the IDEF1X
diagram of the repository objects and their relationships to each other. He asked how they
should send this non-textual material, Apple BINHEX, or? The group decided it shouid be sent
by fax and Jim Augins took responsibility for getting everyone’s fax numbers together.

Mr. Kenneth McDonald: EOSDIS Information Management

Pat Liggett from JPL, who is supporting NASA, arranged for this briefing so we could learn
more about the DAACS as repositories and benefit from their lessons learned. Ken is at the
NASA Goddard Space Flight Center and can be contacted email: ken.mcdonald @eos.nasa.gov

The goals of EOSDIS Version 0, which was started in FY91 during the definition of the EOSDIS
Core System (ECS), were: to prototype uniform search and order access to data held at Version 0
DAACS, provide operational capability in July 1994, solicit input from user community during
design and operation of Version O elements, and gain experience that could be applied to ECS.
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When they started up each archive had an existing system and they needed to build a server layer
to run on top of each system. They needed to translate everything in the server layer to interface
with the client. For in-depth information about datasets, they currently use local interfaces that
are unique for each system. They also needed different search aids, e.g., for text, for geographic
searches. They still need to get a feel, during the test phase, for how much they can open the
system up to users, how much traffic they can accommodate on individual systems, over the
network, etc. It took about three years (1991-1994) for Version 0 to become operational. The
EOSDIS Information Management System (IMS) VO is a client/server system.

We can get a paper on VO lessons learned.

Not all NASA data is accessed through DAACs. There are many smaller sites at universities and
labs that can be found through directories and then accessed directly. For access, they are using
the Hierarchical Data Format (HDF) as a minimal standard. This is adequate for subsample
images, low resolution images, and images designed for browsing but not for high resotution
images. Mosaic offers an advantage in browsing and they have also looked at the NEON
browser for NEON distributed systems. The intelligence image systems are heading in the
NEON direction.

The briefing charts show the architecture. There is a global changes master directory that has
brief descriptions, etc., gnide information using Mosaic hypertext links to data sets etc., data sets
with pointers to granules (smallest unit of data independently managed) and pointers to inventory
metadata which contains descriptions of granules and information about how to select and obtain
a subset, and then a browse mechanism for browsing granules to aid in selection. The IMS
supports directory search, inventory search, guide search, visual aids (graphic displays, retrieve
and display precomputed browse products), results integration (sort, merge, and select), and
product requests. It is based on a client/server model using a message passing approach. There
is reuse of the guide software which is text search and hypertext navigation built on WAIS,
WWW, and X-Mosaic. The servers are heterogeneous HW/SW using heterogeneous RDBMS
while the clients were developed on multiple Unix workstations but currently running on a single
SGL

Charts: Included in the Appendix for this section are the latest versions of several data
models

(1) The DMSO Database Directory Fully Attributed Logical Data Model (IDEF1X) modified by
JDBE 8 July 1994

(2) The DMSO Model and Simulation Directory Fully Attributed Logical Data Model (IDEF1X)
modified by JDBE 8 July 1994

(3) DIS Exercise Data Model: authors Walt Swindell (TRAC) and Peggy Gravitz (COLSA
Corp.), 1 July 1994

Mr. Jim Augins: Presented an outline for the repository meeting

(1) get together a list of issues

(2) prioritize the future things the group needs to do

(3) get organized

(4) decide if this is the right forum for getting together or do we need to create another forum
(5) give Peter a chance to talk: Peter’s issue: interoperability of modeling information

Issues
(1) Lack of standards for repositories
— state why FIPS 156 and DDRS are insufficient;
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— Chien needs to provide DDRS specifications to JDBE and MITRE in order for them to
evaluate the DDRS
— August 19, DDRS steering committee meeting: can Chien attend?
(2) Definition of repository (different kinds of repositories)
(3) There are multiple requirements for M&S repositories
(4) Multiple M&S repository efforts need coordination
(5) Repository needs beyond data models: MITRE (e.g., data centers, M&S reuse repositories,
etc.)
(6) Communication standards for repositories
— PDU/DIS, others, internet, classified/unclassified
— how repositories will interoperate, communication standards, networks, system load, etc.
— DIS needs to address this with respect to network distribution of databases for a DIS
exercise
— Resources Information Management System (RIMS), Jim Watson will send Iris this
document
(7) Short term requirements
— M&S FDAGJ needs
— Data repository efforts
(8) Physical data model as an end result (schema)
(9) Classification/security releasability issues
— Implementation of a repository as influenced by these issues
(10) Need for multiple repository tools
(11) Implementation issues
— object oriented
(12) Ada usage
— e.g., DMSO and government approval for MEL being programmed in C++
(13) Electronic exchange of metadata
(14) Timeframe schedules for current repository development

Priorities of Efforts for the Next Year

(1) Repository Subgroup Charter
(2) Interoperability across M&S data repositories (i.e., CENTCOM, OASIS, ARMS, etc.)
(3) Repository to support M&S data administration program (asap)
(4) Electronic exchange of metadata and instance data
— standards to use for exchange of metadata and data (new ones, existing ones)
— file formats
— exchange mechanisms
— SIG under DIS
(5) Participate in DIS repository effort

Action Items

(1) Insufficiencies of DDRS: brief DDRS evaluation at meeting in mid-August
— Due date: 1 Aug 94
— Due to: Chien Huo
— Persons responsible: Pete Valentine and Mike Gorman

(2) Insufficiencies of FIPS 156
— Due date: TBD
— Persons responsible: TBD

(3) DIS communication standards: exercise planning, “lessons learned”
~— Due date: next meeting on 15 August 1994
— Person responsible: Jim Watson
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(4) Draft Charter
— Due date: 31 Aug 1994
— Persons responsible: Jim Augins, Linda Calvert, Pete Valentine

(5) MITRE Task 1 Review (received today)
— Due data: 22 July 1994
— Persons Responsible: see list of Subgroup members

(6) MITRE Task 2 Review
— Fax on 1 August 94
— Due date: 7 August 94
— Persons responsible: see list of Subgroup members

(7) Status of ICASE and DoD Evaluation
— Due date: 15 August 94
— Person responsible: Linda Calvert

6.4 SUBGROUP ORGANIZATION

It was decided to form another Subgroup under this TF. It will be called the M&S Data
Standardization Process Subgroup.

Co-chairs are to be:
LtCol Rick Barker (JTAMS)
Linda Calvert (MITRE)

Other members:
Jim Augins
Luci Haddad
Jim Hammond
Mike Hopkins
Iris Kameny
Eleanor Schroeder
Peter Valentine
Jim Watson

The goal of the M&S Data Standardization Subgroup is to provide data standard proposal
packages to DoD

I. Issues
1. Where to start?
a. C2 Core Model
b. DoD Data Model
¢. M&S Core Model (develop one)
d. Other
2. Complex data representations to include object-oriented
3. External sources and studies

II. Requirements
1. Implementing 8320
2. Other
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III. Pilot studies for information gathering and proof of concept
1. Subject area information (SAI) model for electromagnetics
— database and need standards | proposal package
— connects to equipment bucket under Enterprise model I

2. Conventional Force Database IDEF1X model address | address how to get
— in process of reverse engineering | to proposal package

3. UTSS reverse engineering simulations |
(source and requirements for target | need to develop
simulations) and forward engineering | proposal package
— based on airframe simulators I
— need to integrate UTSS model and map to data sources I

4. CCTT domain analysis and data model
5. SIM World DIS (SPARTA and Jim Watson) just beginning and may be using IDEF1X
6. NWTDB/ARMS:

— E/R(?) models at campaign level | need to develop
— collect information on data elements | proposal package
— IDEF1X data modeling

7. E2DIS/ITAMS

IV. Products
1. Policies and procedures
2. Tools and facilities (i.e., repositories)
3. Exchange standards

6.5 FUTURE MEETINGS

The next meeting of the Repository Subgroup will be on August 15-16, 1994 at NRaD in San
Diego. Jim Augins will make the meeting arrangements.

There is no scheduled meeting for the Data Standards Task Force at this time nor for the new
M&S Data Standardization Process Subgroup. The paper on DIS Needs for DoD Data
Standards was accepted and will be presented at the DIS September meeting by Walt Swindell
and Iris Kameny.
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7. SUBGROUP ON DATA VV&C GUIDELINES MEETING NOTES

7.1 AGENDA
THURSDAY JULY 14, 1994, 1300 - 1700
1300-1330  Review of progress: Bob Hartling and Mark Ralston
1330-1400  DIS Applications Data VV&C Process: Bob Hartling
1400-1445  Non-DIS Applications Data VV&C Process: Mark Ralston
1445-1500  Break
1500-1530  Joint Tactical Missile Signatures Program: LtCol Barker
1530-1545  Summary of IEEE Metadata Workshop: Jeff Rothenberg
1545-1600  Producer Data VV&C Process — What Needs to be Done? Bob Hartling
1600-1700  General Discussion and Wrap-Up
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7.3 DATA VV&C GUIDELINES ISSUE DISCUSSION

Bob Hartling and Mark Ralston: Review of Progress followed by DIS and Non-DIS Data
VV&C Process

The meeting, co-chaired by Mr. Robert Hartling, CNO, and Mr. Mark Ralston, AMSAA, was
held on 14 July 1994 at the Institute for Defense Analysis, Alexandria, Virginia. The meeting
continued on the following afternoon, 15 July. The objectives of the meeting were to review
progress to date and determine future actions for the subgroup.

Mr. Hartling opened the meeting with a review of progress to date. The definitions of VV&C,
developed by the group, were reviewed. These definitions, as shown below, have been submitted
to the DMSO I/DBTWG for acceptance as standard descriptions of the Data VV&C process.

Mr. Hartling then briefed the work that has been accomplished to date on the DIS VV&A/VV&C
process flow diagram and “quick planner”. After much discussion it was agreed that the DIS
process flow diagram would be modified prior to acceptance by the subgroup. The DIS
VV&A/VV&C process flow diagram was discussed again on the following afternoon. Mr.
Ralston followed with a presentation of a draft Data VV&C process flow diagram for Non-DIS
applications. After discussion it was concluded that this process flow diagram did not adequately
represent generic Data User VV&C processes and would have to be reworked. Mr. Ralston was
followed by LtCol Barker, who presented a briefing on the Joint Tactical Missile Signatures
Program and the data VV&C processes followed by this program. Finally, Mr. Jeff Rothenberg
presented a report on the first [IEEE Metadata Workshop.

After the planned presentations, the group discussed approaches to future efforts. As a result of
these discussions the group concurred with a list of products that would result from future efforts
(see “Products” below). In order to produce these products, the group decided to concentrate
their next efforts on the development of a process flowchart and guidelines for User Data VV&C
for Non-DIS applications. In order to accomplish this a plan to develop a User Data VV&C
process flowchart was developed and discussed (see “Proposal” below). The group concurred
with this approach and the meeting was adjourned.

Products
* Definitions — completed at Data VV&C TF meeting on April 19, 1994:
Producer Data:
Producer Data Verification: The use of techniques and procedures to ensure that data meets
constraints defined by data standards and business rules derived from process and data

modeling.

Producer Data Validation: The documented assessment of data by subject area experts and its
comparison to known or best-estimate values within stated criteria and assumptions.

Producer Data Certification: Determination by the data producer that data have been verified
and validated.

User Data:
User Data Verification: The use of techniques and procedures to ensure that data meets user

specified constraints defined by data standards and business rules derived from process and
data modeling, and that data are transformed and formatted properly.
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User Data Validation: The documented assessment of data by subject area experts and its
comparison to known or best-estimate values as appropriate for use in an intended M&S.

User Data Certification: Determination by the application sponsor or designated agent that
data have been verified and validated as appropriate for the specific M&S usage.

» User Data VV&C
— DIS applications
Incorporation into process flowchart
Incorporation of steps into quick planner
— Non-DIS applications
Process flowchart
Guidelines

* Producer Data VV&C
— Process flowchart
— Guidelines
— Tools and techniques
— Quality profile

Proposal to Develop User VV&C Process Flowchart for Non-DIS Applications

I. Decide what the Non-DIS data VV&C process model should represent
A. What encompasses Non-DIS? Answer: don’t exclude initially, get examples from
Services, and decide if they are appropriate.
B. What perspective do we want to represent? Answer: model from a data user perspective.
C. What functions (if any) do we want to exclude? Answer: model the VV&A process as
well as the VV&C process.

II. Task the subgroup Service representatives to prepare IDEFO process models of
representative non-DIS user data VV&C processes.

A. Army — Mark Ralston
B. Navy — Bob Hartling
C. OSD — LtCol Barker
D. JCS — ?

E. AF — LtCol Balombini

I1I. Meet to compare IDEFO process models, see if they can be integrated into a general process
model.

LtCol Rick Barker: Joint Tactical Missile Signatures (JTAMS) Program

The purpose of this briefing was to gain insight for a potential pilot VV&C implementation. The
background of JTAMS is that detailed signature data is required for new warning systems. The
AF Electronic Warfare Center maintains extensive signature data and conducted a 1988 survey
of missile warning system developers’ needs. The result of the survey showed that the
community efforts are uncoordinated, standards are lacking and there is a 51% duplication of
tests. Data is not transferable, difficult to access and poorly documented. The JTAMS solution
is to create standards and a joint data library in which the data can be verified with testing. The
JTAMS program objectives are to (1) develop joint standards for describing Tactical Missile
Signatures (TMS); (2) develop joint standard procedures for acquiring TMS; (3) develop a Joint
Interactive Data Library to promote continued acquisition and dissemination of TMS; and (4)
develop a plan to provide for formalized DoD implementation of TMS standards and to ensure
future utilization of the Data Library by all the services. JTAMS benefits are for measurement
community improvements, high quality data for the acquisition process, improvements in data
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archiving, and model improvements. Library will be Oracle Based (Joint Electromagnetic
Signatures and Effects Database Library (JESEBEL)) and will do complete signature data
management using modular design methodology. The data quality implications are: there is no
such thing as “best” data since correctness and completeness are always relative to a particular
purpose, and cost-benefit analysis is necessary to decide how much data V&V is worth doing
and how much model V&V is worth doing. JESEBEL is a representation of abstract TMS and
there could be many different representations. JTAMS promotes TMS quality by recording
sufficient metadata about TMS; by controlling and improving the processes that affect TMS; by
performing producer and consumer VV&C in terms of its metadata which specifies its intended
users and purpose; and by recording the TMS evaluation results in additional metadata.

Mr. Jeff Rothenberg: Summary of IEEE Metadata Workshop held at National Archives
May 16-18, 1994

The workshop focused on scientific data and metadata needs: need to share data across
disciplines and contexts where data may appear different in different disciplines or contexts;
scientific data may have special characteristics (effect of instrumentation, huge datasets); and
they need to produce a reference model or framework for scientific metadata. The metadata
needs to be machine interpretable, should be useful in allowing systems to help users, should be
human-readable, and a standard representation for metadata is highly desirable. Many aspects of
data must be represented: non-scientific domains, non-scientific attributes of data such as
ownership, privacy, cost, quality, usage, etc.; and the metadata has to serve many different uses.
They are beginning by trying to find a suitable modeling formalism and then applying that
formalism to a number of contexts to be able to derive a general-purpose metadata model.

The DoD 8320.1-M.3 Draft document: DISA/JIEQ/CIM furnished a draft “Data Quality
Assurance Procedures”, February 1994, is included in Appendix.

7.4 SUBGROUP ORGANIZATION
There is no change in the Subgroup organization.
7.5 FUTURE MEETINGS

The next meeting of the Data VV&C Guidelines Subgroup was tentatively planned for 18
October 1994.
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8. DATA VV&C TASK FORCE MEETING NOTES

8.1 AGENDA

0830-0845

0845-0915
0915 -0945

0945-1000
1000-1030
1030-1100
1100-1130

1130-1200
1200-1300

1300-1600

1600-1700

FRIDAY JULY 15, 1994, 0800 - 1700

Review of goals and progress: Iris Kameny

AUTHORITATIVE DATA SOURCES SUBGROUP

Summary of prior meeting and comments on M&S data categories: Bill Dunn

Data aggregation, security issues, release authority, and recommendations:
Allen Hess

Break
Populating the data sources listings format, who does what and when: Bill Dunn
Authoritative data sources, who are they, data contents, data provider, users

Data centers — who are they, what authority do they have, data contents, providers
and users responsibilities: George Flax (but he didn’t present)

Requirements for the next meeting: Mike Hopkins
Lunch
DATA VV&C GUIDELINES SUBGROUP

VV&C guidelines and quality profile working session: led by Bob Hartling and
Mark Ralston

Wrapup: Iris Kameny
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8.3 DATA VV&C ISSUE DISCUSSION

Iris Kameny: Review of Goals and Process

Iris briefly presented the long term goals and goals of the subgroups to bring everyone up-to-
date. This was brief since most had attended the Data VV&C Guidelines Subgroup meeting the
previous day. The briefing is in the Appendix.

She stressed Chien Huo’s request for a mission statement for the task force and each of the
subgroups.

Mr. Bill Dunn: Summary of Prior Meetings and Comments on M&S Data Categories
There is a confusion about data centers that may not be authoritative data sources (e.g., TRAC
TADS) and about authoritative data sources (ADSs) that may not have/manage any instance data.
What is an authoritative data source? It is a source that is internal to a Service and it is selected
or pointed to by the Service as an authority for a particular category of data. Centers may
validate data or just verify data they have accumulated and modified. The data taxonomy shows
leaf nodes, each representing a data category for which there could be an authoritative data
source.

Allen Hess: Data aggregation, security issues, release authority, and recommendations
Release authority issues: (1) the definition of release authority; (2) data centers must have
reasonable authority over data they manage; (3) originating authority for release of specific data
may not wish to release the control over the data; and (4) a user who has need to know and meets
all other requirements for examining the data must be able to gain access to the data. The
Appendix contains the briefing which goes into detail on the definition of release authority in
DoDD 5230.24/.25. Hess notes that security guidance deals well with classification of data but
not with distribution. It is the distribution statement that is missing for datasets that makes
release so difficult to accomplish. He suggests that the ADS guidelines should include a
statement to the effect that the review process at the data center must ensure there is a
distribution statement agreed to by the original authority. Currently at BMDO, data can be
transferred to a data center manager without transferring release authority which essentially
prevents data center personnel and users from accessing the data. When attempting to obtain
release authority, the originating authority (study director) may no longer be available and/or it
may involve a lengthy process. Note that when data is released to a data center, it is really
released to the authority/responsibility of the data center director but not to others.

How do classified data centers exchange data? Again this requires a distribution policy and
procedures. Lessons learned: (1) Directive No. 3240 should require that release authority
accompany archive deliverables; (2) each program should compile a list of users with need to
know; (3) program classification guidance must be on file at the data center and must contain
distribution statement information; (4) use a test case to establish release authority standards; (5)
develop standard forms for user data requests and release authority; (6) it is easier to deal with
release authority if data is organized by programs; and (7) data centers, study directors,
information systems, security, etc. must all participate in release authority solutions.

Also, release authority for experiment/test data must address catalog information, metadata and
data since the release authority may be different for these different types of data.

With respect to data aggregation: Hess suggests that a methodology should be designed to
determine the probability that one will need to do a detailed examination of data aggregation
issues. There could be an algorithm to determine the need for re-examining the classification
level of a data aggregation or dis-aggregation. Putting two data elements together is probably not
a problem. But if you put 50 additional pieces of data into a threat environment where there
already is classified data, then that may be a different story.
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The Navy takes data from a highly classified source, aggregates the data and releases it at the
unclassified level removing any identification of the originating source(s).

John Coale told of a court case where DIA said they couldn’t release aggregated data at the
unclassified level even though the individual data was unclassified. However, the court told
them to release it as unclassified a single page at a time.

In summary: we need to build standards for release distribution into the process in order to make
data releasable and shareable.

Mark Ralston: Authoritative data sources, who are they, data contents, data provider,
users responsibilities, and “data on demand”.

An authoritative data source (ADS)is an organization designated and recognized as the producer
of best-estimate values for one or more categories of data or an authoritative data source is an
organization designated to conduct producer VV&C activities for one or more categories of data.

Responsibilities of an ADS include: (1) maintaining subject matter expertise in those technical
areas that relate to the data categories that the organization is responsible for; (2) data centers
should be producing data to meet the needs of data users either by filling the repository in
anticipation of needs or producing data “on demand™; (3) ADSs conduct producer V&V (4)
ADSs prepare data producer certification; and (5) ADSs develop and maintain appropriate
database technology to meet the needs of data centers and data users (i.e., data standards and
timeliness).

AMSAA has been delegated to be an ADS for equipment performance and characteristic data by
AMC. Its mission is to serve as an independent technical evaluator for major systems; perform
materiel system analyses; perform logistics analyses; serve as a VV&C authority for equipment
performance data; and for model development/VV&A.

TRAC serves as a data distribution center (repository) for data users within TRADOC with
AMSAA producing new data only when necessary. Much of the data AMSAA produces is
model output using input variables that are often unique for a specific user’s need. This requires
the ability to generate data of a recognized “standard” type with different input variables “on
demand” to support a single data request.

AMSAA has ~100 people involved in data VV&C, while TADS has only 10-15 people.
Mike Hopkins: Requirements for next meeting
DMSO Issues/Things to Do for ADS and ADS Process:

(1) IDEFO models for Services VV&A “as-is” process are needed. There may be many of
these per Service (depending on how many different ways the VV&A process is carried
out). Especially need support on integrating IDEFO models (may need Al support for
this).

(2) Need a data model for an Authoritative Data Source Directory

(3) Need to address security issues, in particular, data aggregation and release authority.

(4) Need to complete the ADS guidelines document.

Things to Do for the Next ADS Meeting:

(1) Nail down the data category matrix: everyone send comments to Walt Swindell and
Howard Haeker and let’s go another round with it and get a quick response.
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(2) Need subset of data center people to look at that: CENTCOM, TADS, OASIS, ARMS,
AF needs to nominate a data center, and NWTDB.

(3) Answers to who are the ADS, where are they, what are their responsibilities and how do
they connect to producers and users: get DISA or OSD survey of data centers.

Bob Hartling and Mark Ralston: VV&C Guidelines Meeting (continued from previous
day)

The study/exercise directors make decisions as to M&S VV&A. DIS VV&A working group is
coming up with recommended studies for VV&A. The Components are defining their VV&A
processes. AR 25-9 discusses VV&A for the Army.

Issues in Response to Chien’s Request:

(1) Pilot studies for VV&C Guidelines: should be 5-6, need to pick the right diversity of
projects

(2) Al tool support for VV&C using quick planner for non-DIS

(3) DIS exercise director’s tools to coordinate data for all M&S used in an exercise (think
that ARPA is doing this for DIS)

(4) For producer data VV&C process models, suggest using DMA and Navy Oceanographic
databases as examples

Simone Youngblood: DIS VV&A

DIS exercise takes place at the entity level and provides everyone with ground truth of the virtual
battlefield. Every M&S has its own data representations. They will have a common database for
an exercise (e.g., for terrain data). Each M&S must be VV&Aed and each contains data that is
not passed to it by PDUs.

DIS repository: There is a basic need for a DIS repository to be used when building an exercise.
It is where the exercise director goes to find pointers to M&S and M&S data. DIS needs catalog
type of information. DIS needs a distributed directory and needs to keep past VV&A
information and pointers to Components repositories. The DIS exercise directory needs to
include references to: lay down, threat, V&V, Component pointers to M&S and to standard
databases; and fidelity information (there is a whole fidelity taxonomy that would include the
level of resolution). The Components would input data into the repository when they go through
compliance testing of M&S. ( Note, compliance testing only assures that they are producing
correct PDUS, it says nothing about validity.) Past exercise reports would also go into the DIS
repository.

8.4 TASK FORCE ORGANIZATION
No change in the Data VV&C Task Force organization.
8.5 FUTURE MEETINGS

Next meeting of the Authoritative Data Sources Subgroup will be held on September 9, 1994
at JIDA.

Next meeting of the Data VV&C Task Force and the VV&C Guidelines Subgroup will be held
on October 18-19, 1994 at IDA.
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